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INTRODUCTION 


Within  the  last  two  decades  national  attention  has  been  increasingly 
guided  toward  the  economic  development  of  the  Northwest «    One  major 
phase  of  this  regional  development  has  been  the  ivldespread  interest 
in  harnessing  and  developing  the  tremendous  water  power  potentials 
invested  in  the  network  of  the  northwestern  streams  and  rivers.  This 
task,  undertaken  and  pursued  in  an  effort  to  cope  with  increased  pow- 
er demands  and  flood  control  measures,  is  by  no  means  completed.  Con- 
struction of  stratigically  located  dams  will  continue  as  their  need 
arises. 

The  construction  of  a  dam  to  harness  the  tremendous  energy  potential 
can,  by  no  means,  be  viewed  solely  as  an  engineering  feat.  Multiple 
land  use  and  the  coordinated  development  of  natiu'al  resources  are 
essential  phases  of  the  region *s  economy  that  also  warrant  intensive 
study  and  consideration.    It  is  impossible  to  construct  a  large  dam 
and  flood  a  sizeable  area  of  land  without  creating  major  interrelated 
problems  and  effects  in  the  locality  where  that  occurs. 


Figure    la.    Artistes  sketch  of  the  proposed  Libby  Dam.  1/ 


T7 Figures  la  and  lb  reprinted  from  the  U.  S,  F.  S,  report.  Impact 
of  the  Proposed  Libby  Dam  Upon  the  Forest  Economy  of  Lincoln 
County,  Montana,  August  1953. 


The  findings  borne  out  in  the  follo\mig  report  have  been  directed  to- 
ward one  major  aspect  of  the  interrelated  problem  of  dam  construction 
to  the  continued  development  of  economic  resources s    the  ijnpact  of  the 
proposed  Libby  Dam  (Figure  la)  upon  the  wildlife  resources  of  Lincoln 
County^  Montana o 

The  limitations  of  this  wi.ldlife  investigation  project  should  be  clearly 
recognizedo    The  data  presented  herein  have  no  particular  bearing  on 
the  restoration  of  displaced  transportation  facilities  or  economic 
forest  resources  and  facilities  3_n  the  event  of  dam  constructiouo  These 
aspects  have  been  investigated  and  reported  on  in  considerable  detail 
by  other  agencies  of  authority «    Furthermore 3  this  report  presents  onlj'- 
a  few  of  the  facts  relative  to  a  desirable  site  for  the  construction 
of  the  dam  itself »    There  are  numerous  other  factors  to  be  considered 
in  regards  to  this  matter^  many  of  which  bear^  no  doubt^  a  greater 
significance,, 

In  appraising  the  wildlife  resources  onlj  big  game  will  be  stressed  in 
this  report  since  i.t  is  the  resource  of  major  significance  that  would 
be  affected  by  the  proposed  Libbj?^  Dam  and  reservoiro    A  few  mallards, 
baldpates,  pintails ^  goldene3'-es  and  ^linerican  mergansers  are  occasionall3'' 
seen  along  the  Kootenai  River  but  since  it  is  not  on  an  important  mi- 
gration route  the  waterfowl  habitat  loss  by  impoundment  would  be  neg- 
ligible,,   Beavers,  muskrats,  minks  and  otters  are  the  principal  fur 
animals  inhabiting  the  reservoir  siteo    Studies  on  other  fluctuating 
reservoirs  indicate  that  the  beaver  and  muskrat  habitat  vo-ll  be  des- 
troyed but  mink  and  otter  will  continue  to  use  the  shoreline  of  the 
impoundment.    However,  field  studies  indicate  that  the  loss  would  be 
small  in  relation  to  the  over-all  wildlife  aspect »    The  same  is  true 
of  ruffed  grouse,  the  only  species  of  upland  game  birds  that  would  be 
affected  by  the  proposed  damo 


THE  PROPOSED  LIBBY  DA>{ 


The  Kootenai  River  in  Lincoln  County  (Figure  lb)  is  favored  by  having 
a  number  of  sites  suitable  for  the  construction  of  a  dam»    The  Corps 
of  Army  Engineers  has  investigated  twelve  sites  on  the  river  betifeen 
Libb}''  and  twenty  miles  upstream.    To  date  the  selection  of  one  of 
these  has  not  been  definitely  approved,  which  has  complicated  this 
study.    However,  in  lieu  of  this  pending  decision  two  locations  which 
appear  to  be  the  most  probable  choices  have  been  considered: 2/ 

1.  Mile  204,9  above  the  confluence  of  the  Kootenai  and  Columbia  Rivers, 
approximately  three  miles  upstream  from  Libby,  Figure  8 .  "  - 

2,  Mile  217.0  above  the  confluence  of  the  Kootenai  and  Columbia  Rivers, 
approximately  fifteen  miles  upstream  from  Libby,  Figure  19, 

Construction  of  the  authorized  multiple-purpose  Libby  Dam  project  will 
be  an  engineering  feat  of  great  magnitude,    A  425-foot  dam  at  the  lower 
site  (Mile  204.9)  would  involve  an  expenditure  of  $284,000,000  and  create 
a  reservoir  107  miles  long,  extending  42  miles  into  British  Columbia, 
Canada, 

The  reservoir  would  have  a 
maximum  elevation  of  2,459 
feet  above  sea  level  and 
flood  approximately  thirty- 
eight  thousand  acres  in  the 
county.    Two  small  towis, 
Rexford  \d.th  a  population 
of  approximately  three  hun- 
dred and  Warland  with  39, 
would  be  inundated o  The 
total  population  within  the 
proposed  flowage  area  is 
about  six  hundred  people. 
Approximately  fift^^-six 
miles  of  State  Highway  No, 
37  and  the  same  distance 
of  mainline  track  of  the 
Great  Northern  Railway  would 
be  floodedo    In  addition, 
nearly  one  thousand  miles  of 
forest  development  roads 
would  be  either  inundated 
or  affected. 

Considered  from  a  beneficial  aspect,  the  dam  would  create  large  returns 
in  the  way  of  flood  control  and  power  generation.    The  Corps  of  Army 
Engineers  estimate  the  benefit-to-cost  ratio  at  this  site  to  be  about 

27    These  two  construction  sites  are  the  same  as  those  evaluated  in  the 
U.  S.  F,  Se  report.  Impact  of  the  Proposed  Libby  Dam  Upon  the  Forest 
Economy  of  Lincoln  County,  Montana,  August  1953, 
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two  to  onec    In  addition  to  the  at-site  power  production^  the  dam  would 
add  substantially  to  the  contribution  of  the  federal  poiirer  plants  com- 
pleted or  under  construction  on  the  Columbia  River. 

A  dam  400  feet  high  and  2.5700  feet  long  at  the  upper  site  (Mile  217«0) 
would  create  a  somewhat  shorter  reservoir,  flooding  approximately  thirty 
thousand  acres  ivithin  the  countye    The  maximum  full  pool  elevation  would 
be  the  same  as  that  of  the  lower  site  (2,459  feet),  \n.t]i  only  44  miles 
of  Highway  Noo  37  and  Great  Northern  Rail^^y  inundated o    However,  the 
population  dislocations  would  be  but  little  less  than  for  the  lower  dam 
site  as  the  towns  of  Warland  and  Rexford  would  still  be  in  the  reservoir 
area„    Table  1  classifies  the  land  within  the  flowage  basin  for  each 
dam  site* 


Another  important  matter 
which  has  hampered  the 
study  to  some  extent 
has  been  the  indecision 
on  approved  relocation 
of  major  transportation 
facilities  relative  to 
the  dam  construction 
sites o    However,  an 


etc. 


equitable  solution  to 
this  transportation  pro- 
blem ■  ha  s  be  en  inve  s  t  i- 
gated  by  the  Uo  So  For- 
est Service  for  con- 
struction sites  at  Mile 
204,9  and  Mile  217<,0o 
The  importance  of  these 
alternative  restoration 
plans 5  which  have  been 
considered  in  this  re- 
port, and  their  possible 

influence  upon  e^cisting  midlife  resources  can  be, 
in  attentiono 


Table 


Character  of  land  which  would  be 
flooded  bj  a  dam  with  a  crest 
2,459  feet  above  sea  levels 


Cultivated  and  im- 
proved pasture 
Natural  grassland 
Forests 

Waste,  barren,  brush, 

roads,  railroads. 
ToTOsites 

Riverbeds,  sloughs 
Total 


LoTver 
site 


2,100 
7,000 
15,500 


8,900 
200 
._4_,300 

38,000 


Upper 
site 


1,800 
6,200 
10,100 


8,500 
200 
3,400 


30,200 


by  no  means,  slighted 


Reprinted  from  Uo  S<,  F. 
Upon  the  Forest  Economy 


So  report.  Impact  of  the  Proposed  Libby  Dam 
of  Lincoln  County,  Montana,  August  1953. 
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ORIGIN  OF  LIBBY  DM  ~  WILDLIFE  RESOURCE  INVESTIGATION 


The  Libby  Dam,  authorized  by  Congress  in  the  flood  control  act  (Rivers 
and  Harbors  Act)  on  May  17,  1950,  was  recommended  as  a  major  element 
in  the  master  control  plans  for    the  Columbia  River  basin.  This 
authorization,  anticipated  long  before  1950,  cited  construction  of  the 
dam  as  a  Corps  of  Engineers  project.    Public  hearings  were  held  on 
April  17,  1947  and  jLily  7,  1948  at  Libby,  Montana  and  again  on  July 
27,  1948  at  Bonner s  Ferry,  Idaho.    Proceedings  of  these  hearings  were 
placed  on  record. 

In  January  1952  the  U.  S.  Forest  Service,  Region  One,  Missoula,  under- 
took an  intensive  investigation  concerning  the  impact  of  the  proposed 
LibbjT"  Dam  on  the  administrative  development  and  utilization  of  large 
areas  of  national  forest  land  within  the  Zone  of  Influence,    The  pro- 
ject was  financed  in  part,  by  the  Corps  of  Engineers  from  its  planning 
fmid.    A  complete  report  of  this  study.  Impact  of  the  Proposed  Libby 
Dam  Upon  the  Forest  Economy  of  Lincoln  County,  Montana ,  was  submitted 
to  the  Corps  of  Engineers  in  August  of  1953. 

On  January  5,  1953  Mr,  James  F.  Ashley,  Assistant  Regional  Supervisor, 
Federal  Aid,  Fish  and  Wildlife  Service,  Portland,  addressed  a  letter 
to  Mr.  Robert  H.  Lambeth,  State  Game  Warden  (at  that  time),  Montana 
Fish  and  Game  Department,  requesting  a  meeting  in  Libby  with  the 
Lincoln  County  Deer  Study  personnel  to  discuss  the  proposed  Libby 
Dam  and  examine  the  area  to  be  affected  by  the  impoundment.    Mr,  Dana 
P.  Berghuis  of  the  Branch  of  River  Basin  Studies,  Fish  and  Wildlife 
Service,  Portland,  was  also  contacted  for  attendance.    The  meetings 
were  held  on  January  20,  21  and  22, 

Duane  P.  Couvillian,  formerly  attached  to  the  Lincoln  County  Deer 
study,  was  assigned  in  December  1952  to  conduct  a  preliminary  survey 
of  wildlife  resources  Tvlthin  the  proposed  impoundment  area  of  Dam 
Site  Mile  204.9.    Shortly  after  the  meeting  \n.th  Messrs.  Ashley  and 
Berghuis  in  Libby  a  Libby  Dam-Wildlife  Resource  investigation  study 
plan  (herein  reported)  was  formulated  and  attached  to,  and  under  the 
direction  of  the  Lincoln  County  Deer  study.    On  June  6,  1953  the  study 
was  approved  by  the  Fish  and  Wildlife  Service  as  a  Pittman-Robertson 
investigations  project  financed  through  Federal  Aid  (64  Stat.  430  and 
50  Stat.  917).    Mr.  Couvillian  was  then  delegated  to  proceed  with  the 
investigations  as  set  forth  in  the  approved  plan.    Progress  on  the 
study  was  seriously  retarded  by  variable  factors  and  on  June  1,  1954 
a  reassignment  of  personnel  was  made  to  continue  the  investigation 
to  completion. 

During  the  early  part  of  1953  the  River  Basin  Studies  Branch  of  the 
Fish  and  Wildlife  Service  also  conducted  a  study  of  the  Libby  Dam 
in  conjunction  with  the  effect  on  wildlife  resources.    The  investi- 
gation was  carried  on  by  Mr,  Berghuis,    Results  of  this  study  have 
been  held  in  abeyance  pending  decision  on  a  suitable  dam  construction 
site. 


A  number  of  individuals  and  agencies  were  very  cooperative  in  giving 
assistance  to  the  study  reported  iiereino    Owen  Ao  Wilson^  formerly  an 
employee  of  the  Montana  Fish  and  Game  Department ^  assigned  as  a  biol- 
ogist on    the  Lincoln  Comity  Deer  Management  Study^  contributed  tre- 
mendously toward  the  completion  of  this  investigative  studyo  Through 
field  and  office  discussions  he  was  of  great  help  in  analyzing  many 
phases  of  the  reservoir  impact  problem„    Also^  his  participation  as  a 
biologist  in  the  Lincoln  County  Deer  Study  resulted  in  many  findings j 
relative  to  big  game^  which  were  of  essential  value  to  this  stud}^. 
John  Bo  Dillon^  biologist  recently  assigned  to  the  Lincoln  County  Deer 
Studjr^  was  also  very  helpful  in  assisting  with  the  editing  and  prepara- 
tion of  the  report  for  submission. 

Howard  E„  Ahlskog^  Alfred  Ao  Flinty  Jolin  R.,  Milodragovich^  Leroy  W. 
Lewis.,  Eo  So  Albert  and  Harry  M.  Kins^  U.  S„  Forest  Service^  Kootenai 
National  Forest ^  Libby^  assisted  in  consultation  on  big  game  ranges 
and  granted  the  use  of  forest  ra.ap  facilities;  William  Burgess  and 
George  Searight^  Uo  So  Forest  Service^  Region  One^  Missoula^  assisted 
in  the  drafti.ng  and  printing  of  maps  used  in  the  study;  Jack  Sclimautz 
and  Ade  Zajanc^  formerlj^  employed  by  the  Montana  Deparment  of  Fish 
and  Game 5  conducted  midlife  studies  in  Lincoln  County  between  1948 
and  1951^  many  phases  of  which  were  applicable  tc  this  investigation; 
William  Bergeson^  Senior  Biologist  for  the  Fish  and  Game  Department^ 
conducted  big  game  studies  in  the  area  during  the  earlj^  1940 '^s  wiiich 
were  of  great  value;  Messrs c  Berghuis  and  Hazeltine^  River  Basin 
Studies^  cooperated  with  the  State  Fish  and  Game  Department  by 
assisting  in  the  field  work  and  making  of  a  vegetative  cover-type 
map  (acetate  overlaj^  on  aerial  photos)  of  the  ilov/age  area^  which 
was  later  loaned  by  their  department  for  study ^  compilation  and  draft- 
ing; and  the  J.  Neils  Lumber  Company  which  has  assisted  by  granting 
permission  to  conduct  wildlife  studies  on  their  land  in  the  past  years. 
Many  portions  of  these  studies  have  been  applicable  to  the  Libb^^  Dam- 
Wildlife  Resource  investigation^ 

The  foregoing  acknowledgements ^  by  no  means ^  constitute  a  complete 
listing  of  all  cooperative  individuals  or  agencies.  However^  appre- 
ciation for  assistance  is  equallj;^  extended  to  unintentional  ommis- 
sionSc  Many  wildlife  studies  have  been  conducted  by  both  the  U.  S. 
Forest  Service  and  Montana  Fish  and  Game  Department  on  or  adjacent 
to  the  proposed  Libby  Dam  area  during  the  past  several  years.  The 
findings  of  these  studies  were  of  great  value  to  this  report. 

The  findings  and  conclusions  presented  herein  represent  the  opinions 
of  the  Montana  Fish  and  Game  Department  in  accordance  with  the  limita- 
tions of  the  investigative  study. 
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SU]#1ARY  OF  FINDINGS  AfTO  CONCLUSIONS 


The  proposed  Libb^?"  Dam  ajid  reservoir  cannot  be  regarded  solely  as  an 
engineering  project,  though  this  is  the  more  popular  conception.  In 
reality  the  major  geographical  alterations  and  ensuing  effects  upon 
multiple  land  use  values,  resulting  from  such  a  structu'^e,  are  of  far 
greater  significance.    It  was  therefore  essential  that  precise  evalua- 
tions be  made  of  the  relationship  of  these  land  values  to  dam  construc- 
tion as  an  integra.1  part  of  coordin£.ted  project  planning.    In  view  of 
the  need  for  such  data  the  Montana  Fish  and  Game  Departrjient  undertook 
a  thorough  investigation  of  the  effects  of  dam  construction  upon  the 
wildlife  resources  of  Lincoln  Coviitj,  Montana,  one  major  phase  of  the 
overall  land  use  value  aspect. 

From  this  intensive  study  it  vras  concluded  that  the  impact  of  the  pro- 
posed Libby  Dam  upon  waterfowl  populations  would  be  negligible.  The 
area  of  concern  is  not  on  a  principal  migration  route  a.nd  is  frequented 
by  only  relatively  few  birds.    The  effects  upon  upland  game  birds  were 
also  determined  to  be  of  little  significance.    It  was  found  that  fur 
bearers  would  realize  some  effect,  b^'-  species,  though  their  populations 
were  not  in  sufficient  abundance  to  have  warranted  intensive  considera- 
tion and  study.    From.  fi.ndings  of  similar  studies  conclusions  were  that 
both  beaver  eaid  muskrat  habitat  would  be  destrojred  by  the  proposed  re- 
servoir though  mink  and  otter  would  continue  to  utilize  the  impoundm.ent 
shoreline. 

Field  studies  indica-ted  that  the  total  loss  to  the  three  proceeding 
wildlife  groups  woi:ild  be  sm.a.11  in  relcition  to  the  overall  resource. 
The  phase  of  greatest  concern  was  found  to  be  various  big  game  popula.- 
tions,  nameljT",  deer,  elk  and  mountain  sheep.    Not  only  would  the  re- 
servoir flood  out  mnter  range  areas  essential  to  the  welfare  of  these 
desirable  species,  it  would  also  necessitate  the  relocation  of  the  Great 
Northern  Railroad  through  big  game  winter  concentration  areas. 

The  analyses  contained  in  this  report  have  shoMi  that  in  so  far  as  this 
a,rea  is  concerned,  one  of  the  most  important  big  game  aspects  to  consider 
in  relation  to  the  Libby  Dam,  is  the  species  behavior  responses  to  the 
impoundment.    3y  and  large,  anj  factor  that  alters  the  winter  habitat 
will  in  turn  alter  normal  animal  behavior  patterns.    The  analjrses  have 
further  shovm  that  these  big  game  impact  responses  are,  to  a  great  ex- 
tent, unpredictable  and  cannot  be  concluded  with  any  certainty  at  the 
present  time. 

The  effects  of  the  im.poundment  relative  to  the  above  big  game  species 
were  evaluated  pri.raarily  on  the  basis  of  conditions  that  prevail  during 
critical  winter  periods  of  excessive  snow  accumulation.    This  xvas  founded 
on  the  premise  that  t3ie  availability  of  mnter  range  governs  the  popula- 
tions that  can  be  properly  maintained.    It  was  found  that  the  proposed 
reservoir  for  either  Dam  Site  204,9  or  217,0  would  inundate  a  great  por- 
tion of  the  bottomland  range  area  essential  to  deer  and  elk  during  criti- 
cal periods,  more  especially  to  white-tailed  deer. 
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In  as  much  as  the  responses  to  impact  would  vary  by  species  as  well  as  by 
range  areas,  the  Zone  of  Influence  for  both  Dam  Sites  was  divided  into 
distinct  units,  each  ca.pable  of  being  managed  individually.    Even  though 
variations  in  impa^ct  response  were  found  existant  between  units  the  over- 
all actions  necessary  to  alleviate  adverse  effects  are,  in  general,  applic- 
able to  all  areas.    The  extent  of  compensatory  action  would  vary  by  species 
per  unit. 

To  compensate  for  effects  provoked  hj  dam    construction  at  either  Site 
204.9  or  Site  217.0  deer,  elk  and  mountain  sheep  populations  mil  neces- 
sarily have  to  be  reduced  and  maintained  in  accordance  to  each  species 
need  for  the  bottomland  range  during  critical  winter  periods.    From  the 
analyses  it  was  found  that  white-tailed  deer  will  realise  the  greatest 
i^mpact.    The  lowlands  to  be  flooded  are  essential  to  the  entire  species 
population  during  critical  periods.    Due  to  the  desirability  of  white- 
tailed  deer  as  a  huntable  resource,  elk  herds  will  have  to  be  controlled 
in  relation  to  their  adverse  effect  upon  the  residual  wintering  deer 
population.    Lowland  flooding  will  also  necessitate  a  reduction  in  mule 
deer  numbers,  though  only  in  herds  from  Jennings  to  the  Canadian  border. 
Of  the  four  big  game  species  in  question,  mountain  sheep  will  realize  the 
least  impact.    In  view  of  this^,  immediate  adjustment  to  their  herd  num- 
bers appears  unnecessary. 

Another  phase  of  impact  to  warrant  consideration  is  the  imxposeraent  of  a 
reservoir  upon  spring  and  fall  ancestral  migration  routes.    From  the 
analyses  it  was  found  that  the  impoundment  would  place  an  approximate 
three-quarter  mile  water  barrier  upon  a  major  white-tailed  deer  migra- 
tion crossing.    To  conclude  the  effect  of  this  introduced  obstacle  is 
not  feasible,    Hov/ever,  should  the  anmals  continue  ancestral  movement 
across  this  water  area,  ice  conditions  will  provoke  an  added  hazard,  its 
severity  dependent  upon  climatic  factors.    Thin  or  extensive  edge  ice 
could  result  in  the  loss  of  many  animals. 

In  the  event  of  dam  construction  at  either  Site  204.9  or  217,0,  reloca- 
tion of  the  Great  Northern  Railroad  around  the  flowage  area  will  be 
necessary.    Suggestive  relocation  plans  have  been  submitted  by  the 
U.  S.  Forest  Service.    To  compensate  for  dam  construction  at  Site 
204.9  the  railroad  would  be  routed  so  as  to  pass  thorough  the  southern 
half  of  a  major  white-tailed  deer  i^nter  concentration  area  in  the 
lower  Fisher  River-¥olf  Creek  drainage.    For  Site  217.0  rerouting 
would  be  through  the  northern  half  of  tliis  same  winter  area.  During 
periods  of  excessive  snow  depth  the  deer  would,  b}''  nature,  congregate 
upon  the  cleared  railroad  tracks,  thereby  inducing  substantial  popiila- 
tion  losses  with  each  passing  train.    To  alleviate  this  detrimental 
problem  it  has  been    recommended  in  this  report  that  the  railroad  right- 
of-way  be  properljr  fenced  against  big  game  tlirough  the  concentration 
area. 

It  can  be  concluded  that  regardless  of  actions  undertaken  to  compensate 
for  the  impact  of  the  proposed  reservoir,  the  ultimate  and  overall  effects 
of  dam  construction  at  either  River  Mile  204,9  or  217.0  mil  be  detri- 
mental to  the  existing  populations  of  deer,  elk  and  mountain  sheep.  The 
potential  area  value  of  recreation  in  the  form  of  both  v/ildlife  aesthetics 
and  big  gam.e  hunting  io.ll  undoubtedly^-  be  seriously  impaired. 
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TFIE  STATUS  OF  V/ILDLIFE  RESOUl^CES  IN  LINCOm  COUNTY 


Dating  back  to  early  historic  records  all  varieties  of  wildlife  adaptable 
to  the  area  have  been  regarded  as  a  valuable  and  abundant  resource  to 
Lincoln  County.    The  early  explorers  and  trappers,  the  miners  that  fol- 
lowed, and  eventuall^^  the  railroad  construction  men  all  depended  on  the 
native  game  as  an  important  item  of  subsistence.    In  general,  game 
animals  have  played  an  important  role  in  the  development  of  the  area 
as  wild  meat  was  one  of  the  chief  sources  of  food. 

Deer  have  always  been  the  most  abundant  game  species.    Between  1898  and 
1900  their  hides  were  used  as  legal  tender  with  a  value  of  fifty  cents 
per  hide.    As  a  result  of  the  continual  heavy  hunting  pressure  deer 
herds  became  seriously  depleted  hj  1900,  thereby  necessitating  conserva- 
tion measures  as  a  means  of  alleviating  the  problem.     Improved  interest 
in  wildlife  conservation,  better  law  enforcement,  predatory  animal  con- 
trol, and  the  advent  of  game  management  practices  accounted  for  the 
gradual  increase  in  deer  herds.    However,  it  was  not  until  after  1933 
that  a  remarkable  build-up  in  numbers  became  evident.    The  establish- 
ment of  the  Wolf  Creek  Game  Preserve  in  1923,  the  inauguration  of  a 
buck  law  and  the  creation  of  the  Graves  Creek  Game  Prosexve  in  1933, 
followed  by  a  series  of  years  favorable  to  game  animal  production, 
have  been  the  factors  largely  responsible  for  the  development  of  one 
of  the  largest  deer  concentration  areas  i/ithin  the  State  of  Montana, 

The  county  as  a  whole  lends  itself  to  the  production  of  deer.  Topo- 
graphy, climate,  vegetative  cover,  and  other  environmental  factors 
make  this  one  of  Montana ♦s  most  ideal  areas  for  the  continuation  of 
ample  gam.e  resources,  especially  deer,  under  the  guidance  of  sound 
management  practices. 

Big  game  population  estimates  made  by  the  U,  S,  Forest  Service  and  the 
Montana  Fish  and  Game  Department  from  1919  to  1954  for  Lincoln  County 
(2,341,000  acres)  appear  in  Tables  2  and  3.4/  These  figures  give  an 
indication  as  to  the  recreational  potential  in  the  form  of  big  game 
hunting  within  the  comity.    The  economic  value  of  this  natural  re- 
source by  way  of  annual  hunter  expenditures  can  total  a  tremendous 
sura  to  the  people  of  Montana, 

In  1950  it  was  estimated  that  resident  big  game  hunters  in  the  State 
spent  an  average  of  $65  per  year  and  non-residents  $385  per  year. 
With  these  figures  as  a  basis  it  can  be  noted  that  during  1953  there 
were  117,984  resident  big  game  tags  and  1,607  non-resident  tags  sold 
in  Montana,  thus  totaling  a  multi-millon  dollar  hunter  expenditure. 
Even  though  Lincoln  County  is  situated  in  the  more  remote  portion  of 
the  state  its  big  game  resources  have  for  many  years  attracted  a  size- 
able hunter  population,  both  resident  and  non-resident.    The  economic 


4/    Estimates  are  primarily  those  recorded  on  the  Annual  Wildlife  Re- 
port, Region  One,  U.  S.  Forest  Service,  Missoula,  for  the  Kootenai 
National  Forest. 
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importance  of  this  county  asset  can,  by  no  means,  be  slighted  when  con- 
sidered as  an  integral  part  of  the  total  fish  and  wildlife  resource 
value  of  the  northwest  area. 


Table  2,    Big  Game  Population  Estimates  for  Lincoln  Coujity, 
Montana  (1919  -  1954,  inclusiveTI 


White-tailed 

Mule 

Total 

Year 

Deer 

Deer 

Deer 

Elk 

Moose 

1919 

16,500 

20 

1920 

15,500 

20 

1921 

12,000 

1922 

12,000 

1923 

13,500 

10 

1924 

14,000 

20 

6 

1925 

10,000 

30 

6 

1926 

11,000 

15 

1 

1927 

11,500 

45 

1 

1928 

7,925 

66 

3 

1929 

7,560 

188 

4 

1930 

7,550 

238 

11 

1931 

7,700 

309 

17 

1932 

5,095 

365 

20 

1933 

5,800 

460 

27 

1934 

5,525 

764 

60 

1935 

12,050 

795 

69 

1936 

20,270 

490 

59 

1937 

12,900 

7,300 

20,200 

525 

68 

1938 

7,720 

6,850 

14,570 

520 

80 

1939 

7,430 

6,900 

14,330 

410 

100 

1940 

9,355 

7,295 

16,650 

460 

130 

1941 

10,500 

7,590 

18,090 

220 

140 

1942 

11,000 

7,700 

18,700 

50 

150 

1943 

8,900 

8,000 

16,900 

380 

180 

1944 

8,950 

7,720 

16,670 

456 

194 

1945 

10,100 

7,975 

18,075 

531 

309 

1946 

18,060 

416 

257 

1947 

14,000 

6,250 

20,250 

282 

1948 

12,708 

4,584 

17,292 

610 

307 

1949 

14,150 

8,225 

22,375 

620 

520 

1950 

15,000 

7,800 

22,800 

630 

330 

1951 

15,000 

9,000 

24,000 

830 

450 

1952 

15,000 

10,000 

25,000 

1,065 

510 

1953 

15,000 

10,000 

25,000 

1,100 

400 

1954 

18,000 

10,000 

28,000 
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Table  3. 

Bi^i;  Game  Populat 

ion  Estimates  for 

Lincoln  County, 

Montana  (1919  - 

1953,  inclusive). 

Mtn„ 

Mtn„ 

Black 

Grizz 

Year 

Sheep 

Goats 

Bear 

Bear 

1919 

30 

1920 

30 

370 

30 

1921 

30 

370  ' 

30 

1922 

35 

370 

30 

1923 

35 

400 

35 

1924 

50 

40 

440 

35 

1925 

50 

150 

500 

40 

1926 

60 

250 

650  . 

35 

1927 

75 

275 

700 

45 

1928 

75 

172 

555 

37 

1929 

90 

201 

641 

51 

1930 

60 

114 

610 

34 

1931 

120 

128 

615 

34 

1932 

120 

130 

610 

30 

1933 

145 

118 

565 

30 

1934 

145 

168 

800 

62 

1935 

145 

176 

780 

67 

1936 

128 

141 

770 

60 

1937 

120 

120 

810 

53 

1938 

120 

150 

830 

60 

1939 

110 

150 

750 

60 

1940 

150 

150 

930 

65 

1941 

150 

150 

I5OOO 

70 

1942 

160 

150 

I3IOO 

63 

1943 

145 

210 

1,100 

65 

1944 

150 

160 

1,215 

57 

1945 

150 

175 

1,236 

78 

1946 

152 

1947 

195 

1,217 

80 

1948 

152 

220 

1,205 

83 

1949 

1950 

300 

1951 

355 

1952 

320 

1953 

400 
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To  date  there  is  little  information  available  on  hunter-deer  harvest 
for  Lincoln  County  as  a  whole.    Hoiv^ever^  the  general  pattern  established 
on  key  areas  indicates  a  deficiency  in  the  proper  use  value  of  the 
herds.    The  Montana  Fish  and  Game  Department  estimated  that  the  legal 
harvest  for  the  county^  during  1947,  was  only  5«7  percent  of  the  fall 
population.    During  the  regular  hunting  season  of  1949,  602  bucks  were 
harvested  and  with    a  special  post-season  hunt  an  additional  146  bucks 
and  432  does  and  fawns  were  killed.    The  combined  factors  of  deficient 
harvest  and  5.ncreasing  lierds  have  antagonized  the  problem  of  overutilised 
winter  ranges  and  a  substantial  periodic  winter  deer  mortalitj''.  The 
immediate  need  for  a  more  useful  development  of  the  resource  is  apparent. 

Fur  bearers,  upland  game  birds,  and  waterfowl  also  comprise  a  portion 
of  this  recreational  resource,  though  the  latter  group  does  not  occur 
in  any  abundance.    Population  figures  are  not  available  for  grouse, 
iioii^ever,  U.  S.  Forest  Service  and  Montana  Fish  and  Game  Department 
estimates  have  considered  them  abundant  in  Lincoln  County.  Fur-bearing 
animals  are  potentially  capa,ble,  and  do    contribute  to  the  economic 
welfare  of  the  people.    Population  estimates  of  fur  bearers,  made  by 
the  U,  S.  Forest  Service,  Kootenai  National  Forest,  appear  in  Table  4. 


Table  4.    Fur-Bearing  Animal  Population  Estimates  for  Lincoln 


Year 

County, 

Montana  (1937  ■ 

-  1948,  inclusive) . 

Martin 

Beaver 

Mink 

Muskrat 

Otter 

1937 

1,120 

945 

870 

1938 

1,485 

1,020 

1,955 

11 

845 

1939 

1,425 

1,125 

2,230 

12 

920 

1940 

1,500 

1,370 

2,750 

820 

1941 

1,500 

1,340 

2,800 

832 

1942 

2,100 

1,200 

3,500 

1,000 

1943 

1,600 

1,600 

3,600 

17 

1,000 

1944 

2,270 

1,305 

3,825 

20 

1,200 

1945 

2,390 

1,355 

3,325 

40 

1,315 

1946 

1947 

1948 

2,365 

1,180 

4,575 

50 

1,200 

The  potential  value  of  recreational  hunting  and  fishing  within  the 
county  is  greatly  in  excess  of  the  considerable  revenue  already  earned. 
Many  factors  can  impede  the  fullest  development  of  this  great  resource. 
One  such  factor  is  the  construction  of  major  dams  without  proper  plan- 
ning to  utilize  the  re  credit  ional  opportunities  in  the  area. 
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APPENDIX  A.    AREA  STATISTICS 
Area  within  Zone  of  Influence  -  Dam  Site  Mile  204.9 


The  investigative  studies  reported  herein  have  been  restricted,  in  so 
far  as  possible,  to  an  area  depicted  as  that  zone  within  which  the  im- 
pact of  the  proposed  Libby  Dam  on  various  wildlife  species  will  be 
realized a    During  the  course  of  wildlife  investigations  on  the  area  one 
fact  was  repeatedly  brought  to  bear;  deer  are  the  species  that  will  be 
primarily  affected  by  the  construction  of  a  dam  on  the  Kootenai  River , 
regardless  of  its  location  within  the  county.    For  this  reason  the  major 
emphasis  placed  in  determining  the  extremities  of  a  reliable  Zone  of 
Influence  was  in  direct  relation  to  the  seasonal  movements  and  habits 
of  the  deer  herds  in  relation  to  both  the  proposed  impoundment  area  and 
the  restoration  of  major  transportation  faxilities.    As  early  as  1942 
personnel  of  the  Montana  Fish  and  Game  Department  in  cooperation  with 
the  Ue  Sc  Forest  Service  v/ere  studying  the  seasonal  migration  pattern 
of  Lincoln  County  deerc    Since  that  time  additional  data  on  movements 
have  been  accumulated  by  both  agencies  whereby  a  reasonably  accurate 
early  winter  and  spring  migration  could  be  plotted,  as  sho^.m  in  Figure 
2„5/    On  the  basis  of  this  information  the  wildlife  Zone  of  Influence 
for  Dam  Site  Mile  204^9,  Figure  2,  was  extended  to  encompass  all  areas 
utilized  hj  deer  herds  that    winter  in  or  adjacent  to  the  proposed 
reservoir a    A  further  analysis  of  this  is  given  later  in  the  report 
under  Appendix  Be 

During  the  forest  resource  investigations  conducted  by  the  U.  S.  Forest 
Service  in  relation  to  the  proposed  Libby  Dam  a  similar  Zone  of  Influ- 
ence was  established,  though  one  relative  to  forest  development,,  This 
zone,  as  shown  in  Figures  3,  4  and  5,  should  not  be  confused  with  the 
big  game  area  of  influence  adhered  to  in  this  report.    Hereafter  the 
term  Zone  of  Influence,  appearing  either  as  in  Figure  8  or  as  in  Figure 
19,  will  be  in  relation  to  the  wildlife  resource  onlj,  unless  stated 
otherwisco 

The  Zone  of  Influence  for  Dam  Site  204c 9,  Figure  8,  comprises  a  total 
land  area  of  approximately  1,218,380  acres  (before  deduction  of  flowage), 
of  which,  over  90  percent  is  forest  Icind,    Figures  3,  4  and  5^ show  the 
general  character  of  a  major  portion  of  this  area  as  to  forest  types, 
land  use,  and  ownerships     (Through  necessity,  only  the  land  within  the 
forest  resource  Zone  of  Influence  is  classified.    However,  the  zone  is, 
in  a  large  part,  very  similar  to  that  used  in  this  report). 


5/    Migration  studies  are  being  conducted  at  the  present  time  in  Lincoln 
County  by  the  Montana  Fish  and  Game  Department  to  gain  precise  and 
accurate  knowledge  on  the  deer  herd  migration  routes. 

6/    Figures  3,  4  and  5  reprinted  from  U.  S.  Forest  Service  report.  Impact 
of  the  Proposed  Libby  Dam  Upon  the  Forest  Economy  of  Lincoln  County, 
Montana ,  August  1953,  pp,  54,  56  and  57, 
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Figure  3 
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Figure  5 
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The  area  as  a  whole  is  tj^pified  in  having  very  rough,  broken,  and  heavil3r 
timbered  topography,  with  the  exception  of  a  portion  of  the  Tobacco  Plain 
located  in  the  upper  northwest  section.    Here  the  land  is  barren  of  tim- 
ber and  consists  primarily  of  lovr,  rolling  hills.    No  specific  data  were 
compiled  as  to  vegetative  types  within  the  zone',  however,  Lincoln  County, 
of  which  the  Zone  of  Influence  comprises  over  one-half,  is  divided  into 
generalized  forest  tj'-pes  as  shown  in  Te^ble  5. 


Table  S.-^    Generali7.ed  forest  types  of  Lincoln  County,  Montana. 

T;^rpe  Acreage 

Larch-Douglas  fir  834,000 

Lodgepole  361,500 

Ponderosa  pine  357,800 

Wiite  pine  122,000 

Engelmann  spruce  99,300 

Douglas  fir  24,400 

Hemlock,  Cedar  and  Grand  fir  .  10,500 

Cottonwood  3,500 

Subalpine  and  rocic  non-cornmercial  forest  433,500 

Burns  ^  40,000 

Cut over  17,500 

Total  2,304,000 


In  general,  the  area  can  be  classified  into  four  major  t3rpes  of  countrjr; 
they  are: 

1.  Stream-bottom  tjrpes  consisting  of  such  broadleaf  trees  as  cotton- 
wood,  birch,  alder,  dogwood  and  willow. 8/ 

2.  Open  ponderosa  pine  tj^'pes  on  slopes  of  south  and  west  exposures. 

3.  Dense  Douglas-  fir-larch-lodgepole  pine  t3''pes  on  slopes  of  north 
and  east  exposures, 

4.  Open  grassy  or  brushy  hillside  t^qjes. 


7/  Obtained  from.,  Forest  Statistics  for  Lincoln  Comity,  Northern  Roclcy 
Mountain  Experiment  Station,  No.  2,  October  1941. 

8/  For  convenience  the  scientific  nomenclature  for  comraon  n?im.es  of  trees, 
shrubs  and  grasses  used  in  this  report  have  been  listed  in  Appendix  D, 
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In  addition^  grass  and  shrub  parks  occur  on  the  shoulders  of  many  ridges, 
a.nd  to  a  lesser  degree^  along  the  strec?jn  bottoms.    Also,  many  a.reas  have 
been  extensively^  cut  over  or  burned  and  have  reproduced  to  a  va.riety  of 
browse  species  mixed  with  conifers. 

The  major  drainages  of  concern  within  the  Zone  of  Influence  are  the  Koo- 
tenai River,   Fisher  Pdver,  Wolf  Creek  and  Libbjr  Creek,    From  Ptexford 
south,  the  Kootenai  River  flows  through  a  relatively  narrow  canyon  with 
walls  of  50  to  80  percent  side  slope  up  to  elevations  of  5,000  and 
6,000  feet.    Miere  the  canj^on  --/alls  are  not  exposed  the  bedrock  is  over- 
lain, on  generally  60  percent  slopes,  v/ith  a  clay  silt  material  de- 
posited during  a  prehistoric  lake  period.    Portions  of  this  area  are 
shoMi  in  Figures  6  and  7. 

Climatic  conditions  of  the  area  are  normally  not  as  marked  or  severe 
as  those  prevalent  east  of  the  Continental  Divide,    The  area  lies  west 
and  south  of  the  normal  path  of  high  and  low  pressures  moving  in  from 
the  north.    This  partially  accounts  for  the  more  equable  clim-a,te  that 
is  not  subjected  to  marked  and  sudden  changes.    Ameliorating  changes 
from  low  to  mi_ld  temperatures  occasionally  occur  during  the  winter  as 
a  result  of  chinook  winds. 

Based  on  climatalogical  data9/  from  three  weather  stations,  within  or 
adjacent  to  the  area  (Libby,  Fortine  and  Pleasant  Valley),  the  average 
annual  temperature  has  been  determined  as  41.9'^  xvith  seasonal  averages 
of  41.2°  for  spring,  61.2°  for  summer,  42.1°  for  fall,  and  22.7°  for 
x\rinter.    The  vmrmest  month  is  July  with  an  average  temperature  of 
62.9°  and  the  coldest  is  January  with  an  ^iverage  of  20.2°.  Terapera.- 
tiires  of  100°  or  over  have  been  recorded  during  the  months  of  July  and 
August,  with  the  highest  being  109°  in  July,  1896,    Low  temperatures 
ranging  below  zero  are  common  during  each  of  the  \d.nter  months.  The 
lowest  record  was  -51°  at  Pleasant  Valley  on  December  18,  1924.  The 
average  length  of  the  growing  season  is  105  d^^yrs. 

The  average  annual  precipitation  is  18.5  inches  i\d.th  seasonal  averages 
of  3.79  inches  for  spring,  3.53  inches  for  summer,  4.41  inches  for 
fall,  and  4, 16, inches  for  v/inter.    Average  snowfall  for  the  three 
weather  stations  wast  Libby  51,39  inches,  Fortine  49.8  inches  and 
Pleasant  Valley  60,16  inches.    Normally  the  heaviest  snox^fall  occurs 
during  the  month  of  January. 

Abnormally  severe  wi.nter  periods,  with  regards  to  snoxT/fa,ll  and  pro- 
longed snow  depth,  have  occurred  in  the  area^  however,  no  definite 
frequency  pattern  was  established  due  to  the  lack  of  data.    The  oc- 
currence of  this  type  of  winter  is    of  great  importance  rels.tive  to 
big  game  movements  and  distribution  as  affected  by  the  proposed  water 
impoundment.    This  subject  is  discussed  further  in  Appendix  S. 


^/""Cli^'ig-tic  Summary  of  the  U.  S, ,  Section  7,  Western  Montana.  Clima- 
tologicariiata,  Montana  Sec,  1940,  Vol.  XLIII,  No.  13. 
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Figure  6.    Kootenai  River  valley  just  south  of  Five  Mile  Creek 


Figure  7,    Kootenai  River  valley  near  Stonehill 

-20- 


Area  within  flowage  -  Dam  Site  Mile  204.9 

Tables  6  to  8  inclusivelO/,  and  Figure  8  are  based  on  the  following 
assumptions:    dam  location,  River  Mile  204.9;  maximurii  elevation  of 
reservoir  2,459  feet  above  mean  sea  level.    The  map  in  Figure  8  shows 
the  area  of  flov/age. 


T  ^  V>T  p                A    p      ^^^^  1"  1 1  "i  r!    "fl  c^^^JPi  c  p 

r!      (^T^TTI  O  "K^  o 

dliU.    UvVild  o 

nip. 

Dam  Site  204.9. 

Public 

Private 

Total 

—  Acres  - 

Water  and  river  channel 

4,252 

4,252 

Tillable  land 

2,053 

2,053 

Grazing  and  wasteland 

284 

15,617 

15,901 

Timber land 

8,549 

6,927 

15,476 

Towisites 

220 

220 

Total 

13,085 

24,817 

37,902 

1    Table  7. 

Ovmership  of  private  timberland, 

gra.sing  and  wastela.nd 

in  flowage,  Dam  Site  204.9. 

Grazing  and  Timber- 

i/asteland  land 

  Acres   

J.  Neils 

Lumber  Company 

223       -  3,900 

Northern 

Pacific  Railway 

98  526 

Other 

15,296  2,501 

Total 

15,617  6,927 

The  terms  "grazing  and  wasteland"  and  "timberland"  as  used  in  Tables 
6  and  7  are  based  on  the  county  assessor's  classification.    As  other 
tables  indicate,  the  great  maj oritur  of  this  area  is  "forest"  b}^ 
Forest  Survey  definition. 


10/    Tables  6  and  7  reprinted  from  U.  S.  F.  S.  report,  Impact  of  the 
Proposed  Libby  Dam  Upon  the  Forest  Economy  of  Lincoln  County, 
Montana,  August  1953,  p.  49,    Acreages  were  determined  by  plani- 
metering  Army  topographic  maps. 
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Acreages  in  Table  8  were  determined  by  planimetering  a  vegetative 
cover-tjrpe  mapll/  of  the    proposed  flowag'e  basin.  Proportionate 
type  acreages  are  based  on  a  total  reservoir  area  of  38,169  acres 
for  Dam  Site  204o9o    The  photographs  in  Figures  9  to  18±2^j(  inclusive, 
are  representative  of  the  vegetative  cover  types  referred  to  in  Table 
8  and  on  the  cover-type  map  referred  to  above o    All  type  photographs 
were  taken  in  or  immediately  adjacent  to  the  proposed  flowage  area. 


Table  8o      Area  within  floxmge  by  vegetative  types, l^l/  Dam  Site 
204„9o 


Type 

Acres 

Percent 

Timber  (ponderosa  pine) 

13,034 

34  „  4 

Timber  (western  larch— Douglas  fir) 

9^676 

25 « 3 

Timber  (cedar-western  larch-spruce) 

887 

2  0  3 

Broadleaf  trees  (broadleaf) 

2-  ^  v3  7  -J 

60  2 

Brush 

590 

1,5 

Meadow 

329 

0.9 

Grassland 

2,184 

5c7 

Agriculture 

2^422 

6o3 

Sand-gravel 

1,088 

2  0  8 

Water 

4,210 

llcO 

Industrial  and  townsites 

237 

O06 

Roads  and  railroads 

1,139 

3.0 

Total 

385I69 

100  oO 

- 


Data  for  this  map  were  obtained  from  cooperative  field  worlc  con- 
ducted by  the  State  Fish  and  Game  Department  and  the  Uo  So  Fish 
and  Wildlife  Service  in  the  summer  of  1953 o    The  completed  veget- 
ative cover-type  map  is  on  record  \nXh  the  Montana  Fish  and  Game 
Department » 

12/  Photographs  in  Figures  9  to  18,  inclusive,  xvere  taken,  in  part, 
by  the  Fish  and  Wildlife  Service  and  reprinted  by  permission  of 
that  agencyo 

13/    Type  descriptions  are  primarily  those  set  forth  by  the  River  Basin 
Studies  and  exemplify  the  kind  of  big  game  habitat  within  the  re- 
servoir site 3  as  follows? 

(1)  Timber  (ponderosa  pine)<,    This  type  occupies  the  open  southern 
and  western  exposures «    Principal  plant  species  are  ponderosa 
pine,  snowberry,  kinnikinnick,  spirea,  bitterbrush  (localized), 
serviceberry,  Oregon  grape,  chokecherry,  pinegrass,  needle- 
grass,  Idaho  fescue,  balsamroot,  lupine  and  dogbane  This 
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Figure  9.    Tj^pical  ponderosa  pine  timber  type  on  south  and  west 
exposures  along  the  Fisher  River 


4/ 


Fi,e;iire  11.    Typical  v/estern  larch-Douglas  fir  timber  type  on 
north  and  east  exposures  along  Kootenai  River 


'igure  12.    Typical  cedar -western  la.rch-spruce  timber  type  found 
locally  on  west  side  of  Kootenai  River  from  Ural 
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Figure  13.    Typical  broadleaf  vegetative  type  along  the 
Kootenai  River  bottomlands 


Figure  14.    Typical  brush  vegetative  type  along  the 
Kootenai  River 
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Figure  15.    Typical  meadow  vegetative  type  along  the  Kootenai 
River 


Figure  16,    Typical  grassland  vegetative  type  along  the  Kootenai 
River  on  the  hillsides  and  in  the  bottomlands 


Figure  17.    Typical  agricultural  cover  type  along  the  Kootenai 
River 


Figure  18.    A  combination  of  typical  brush,  agricultural  and 
broadleaf  cover  types  along  the  Kootenai  River 
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13/,  continued 


type  generally  gives  an  aspect  of  ponderosa  pine  and  is  the 
principal  \^rinter-range  type,  :.  :. 

(2)  .    Timber  (western  larch — Douglas  fir).    This  plant  association 

generally  occurs  on  the  northern  and  eastern  exposures  and 
is  extremely  dense  and  brushy.    Principal  plant  species  in 
this  type  are  western  larch,  Douglas  fir,  birch,  mountain 
maple,  snowberry,  spirea,  rose,  Oregon  grape,  serviceberry, 
dogwood,  chokecherry  and  pinegrass. 

(3)  ,    Timber  (cedar-western  larch-spruce).    This  particular  type 

occurs  along  an  approximately  five-mile  stretch  of  thei 
Kootenai  River,  on  the  west  side,  near  Ural.    Plant  species 
generally  consist  of  cedar,  western  larch,  Engelmann  spruce, 
birch,  mountain  maple,  \d.llow,  alder  and  quaking  aspen. 

(4)  .     Broadleaf  trees  (broadleaf).    The  broadleaf-tree  type  is 

generally  found  growing  along  the  river  bottoms  and  es- 
pecially on  the  islands.    The  cover  in  this  type  consists 
primarily  of  cottonwood,  under storied  \d.th  dogwood,  willow, 
alder,  chokecherry,  snowberry  and  rose. 

(5)  .    Brush.    The  brush  type  is  generally  found  on  small  bench 

tracts  on  the  slopes.    Plant  composition  varies  accordingly 
with  local  environmental  conditions.    Some  of  the  islands 
along  the  river  are  dominated  by  willows  while  the  hill- 
side types  consist  of  either  bitterbrush  and  serviceberry, 
or  snowberry,  ninebark,  rose,  mock  orange,  serviceberry 
and  chokecherry.    The  understory  of  this  type  generally 
includes  such  plant  species  as  bluegrass,  downy  chess, 
balsararoot,  kinnikinnick  and  green  lupine, 

(6)  .    Meadow.    The  meadow  type  is  found  along  the  river  bottoms 

and  the  dominant  plant  species,  in  general,  include  blue- 
grass,  redtop  and  yarroi\r. 

(7)  ,    Grassland,    The  grassland  type  is  located  on  hillsides 

and  bottomland,  and  the  plant  species  vary  from  annual  to 
perennial  grasses  and  weeds,  such  as  bluegrass,  downy 
chess,  Idaho  fescue,  lupine  and  yarrow. 

(8)  .    Agriculture.    The  agricultural  type  occurs  in  small  tracts 

within  and  adjacent  to  the  river  bottom.    The  principal 
crops  consist  of  wheat,  barley,  oats,  alfalfa,  or  pasture 
grasses  such  as  smooth  brome,  timothy  and  orchard  grass. 

(9)  .    Sand-gravel .    The  sand-gravel  type  is  located  along  the 

Kootenai  and  Fisher  Rivers,  primarily  at  low  water  stage 
during  the  late  summer  and  fall  months. 
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13/,  continued.  •  ■.,„.•., 

(10)  .    Water.    This  type  is  self  explanatory  and  includes  only 

water  areas  of  the  Kootenai  and  Fisher  Rivers  and  a  few 
scattered  glacial  potholes. 

(11)  ,    Industrial  ?did  townsites.    This  type  is  self  explanatory 

and  includes  the  toMis  of  Warland  and  Rexford  as  well  as 
the  industrial  areas  of  the  Zonolite  Mining  Company,  J. 
Neils  Lumber  Company  (Rexford),  and  commercial  gravel 
excavations . 

(12)  .    Roads  and  railroads.    This  type  includes  State  Highway 

No.  37,  the  Great  Northern  railroad,  the  J,  Neils  Lumber 
Company »s  primary  log  hauling  roads  and  major  County  and 
U.  S.  Forest  Service  access  roads. 


Area  within  Zone  of  Influence  -  Dam  Site  Mile  217,0 

The  Zone  of  Influence  for  dam  site  217,0  includes  a  total  of  704,845 
acres  of  land  area  (before  deduction  of  flowage)  as  shown  in  Figure 
19,  of  which,  over  90  percent  is  forested.    Figures  3,  4  and  sll/ 
show  the  general  character  of  the  land  a>rea,  classified  as  to  forest 
types,  land  use  and  ownership,     (Through  necessity.  Figures  3,  4  and 
5  depict  only  that  area  pertaining  to  the  forest  resource  Zone  of 
Influence;  however  this  adequately  suffices  for  the  purpose  intended 
here) . 

The  extreiTLities  of  the  Zone  of  Influence  were  a.gain  based  on  deer  herd 
movements  in  relation  to  the  proposed  impoundment  area  and  the  restora- 
tion of  major  transportation  facilities.    The    construction  of  a  dam 
at  Mile  217,0  would  be  at  a  point  of  natural  herd  segregation,  with 
negligible  interherd  movement  from  3.bove  or  below  the  site. 

The  extension  of  the  zone  to  include  the  lower  Fisher  River  and  Wolf 
Creek  drainages  was  made  solely  on  the  basis  of  alternative  plans, 
subndtted  hj  the  U,  S.  Forest  Service,  for  the  restoration  of  the 
Great  Northern  Railroad.    This  is  of  essential  concern  relative  to 
wintering  herds  in  this  area  as  will  be  discussed  later.    If  it  were 
not  for  this  developmental  feature  the  southern  extremity  for  the 
zone  would  continue  from  River  Mile  217,0  northeast  along  the  Koo- 
tenai-Wolf  Creek  divide  thereby  excluding  the  Fisher  River-Wolf  Creek 
deer  herd  which  is  noted  as  one  of  the  largest  white-tailed  concen- 
trations in  the  state, 

14/  Fa  .gures  3,  4  and  5  reprinted  from  the  U,  S,  Forest  Service  re- 
port. Impact  of  the  Proposed  Libby  Dam  Upon  the  Forest  Economy 
of  Lincoln  County,  Montana,  August  1953,  pp,  54,  56  and  57, 
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Climatic  and  topographical  data  for  this  area  are,  in  general,  the 
same  as  previously  discussed  for  the  Zone  of  Influence  for  Site  204.9; 
the  former  area  merely  being  the  north  and  eastern  portion  of  the 
latter. 


Area  within  flowage  -  Dam  Site  217.0 

Tables  9,  10^^ and  11,  and  Figure  19  are  based  on  the  follov/ing  assump- 
tion:   dam  loca^tion,  River  Mile  217.0;  maximum  elevation  of  reservoir, 
2,459  feet  above  mean  sea  level.    Trie  map  in  Figure  19  shows  the  area 
of  flowage. 


Table  9.    Area  within  flowage 

by  class  of  land 

and  o^m.ers 

hip. 

Dam  Site  217.0. 

Public 

Private 

Total 

- —  Acres  - 

Water  and  river  channel 

3,427 

3,427 

Tillable  land 

1,753 

1,753 

Grazing  and  wasteland 

183 

14,518 

14,601 

Timberland 

7,495 

2,642 

10,137 

Tomsites 

220 

220 

Total 

11,105 

19,133 

30,238 

Table  10.      Owiership  of  private 

timberland,  grazing  and  wasteland 

in  proposed  flowage. 

Dam  Site  217.0. 

Grazing  and  Timber- 
wasteland  land 
  Acres   

J.  Neils  LLimber  Company 
Other 

223  1,380 
14,295  1,262 

Total 

14,518  2,642 

15/    Tables  9  and  10  reprinted  from  the  U.  S.  F.  S.  report.  Impact  of 
the  Proposed  Libby  Dam  Upon  the  Forest  Economy  of  Lincoln  County, 
Montana,  August  1953,  p.  51.    Acreages  were  determined  by  plani- 
metering  Army  topographic  maps. 


-31- 


The  terms  "grazing  and  wasteland"  and  ''timberland"  as  used  in  Tables 
9  and  10  are  based  on  the  coimtj'-  assessor's  classifications.  As 
other  tables  indicate,  the  great  majority  of  tliis  area  is  "forest" 
by  Forest  Survey  definition. 

Acreages  in  Table  11  were  determined  by  planimetering  a  vegetative 
cover-type  mapi=^of  the  proposed  flowage  basin.    Proportionate  type 
acreages  are  based  on  a  total  reservoir  area  of  30,247  acres  for  Dam 
Site  217.0.  .  : 


Table  11,      Area  within  flowage  by  vegetative 

cover  types 

17/ 

Dam  Site  217.0. 

Type 

Acres 

Percent 

Timber  (ponderosa  pine) 

10,076 

33.3 

Timber  (western  larch — Douglas  fir) 

6,547 

22.0 

Timber  (cedar -we stern  larch-spruce) 

887 

2.9 

Broadleaf  trees  (broadleaf) 

2,209 

7.3 

Brush 

411 

1.4 

Meadow 

303 

1.0 

Grassland 

2,173 

7.2 

Agriculture 

2,108 

7.0 

Sand-gravel 

1,005 

3.3 

Water 

3,373 

11.1 

Industrial  and  toimsites 

223 

0.7 

Roads  and  railroads 

832 

2.8 

Total 

30,247 

100.0 

16/ Data  for  this  map  were  obtained  from  field  work  conducted  in 
cooperation  with  the  Fis^i  and  Wildlife  vService  in  the  summer 
of  1953.    The  completed  vegetative  cover-type  map  is  on  record 
with  the  Montana  Fish  and  Game  Department. 

17/    T3rpe  descriptions  are  primarily  those  set  forth  by  the  River 

Basin  Studies  and  exemplify  the  kind  of  big  gam^e  habitat  within 
the  reservoir  site.    Note  13/  for  the  detailed  type  descriptions 
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APPENDIX  B.      BIG  GMIE  INVESTIGATION  -  DAJvI  SITE  204.9 


The  impact  of  a  dam  at  River  Mile  204.9  upon  the  big  game  resources 
of  Lincoln  County,  as  resolved  by  the  Montana  Fish  and  Game  Depart- 
ment, is  presented  in  the  following  ana.lysis.    In  a.ppraising  the  im- 
pact only  deer,  elk  and  mountain  sheep  have  been  evaluated  in  this 
report.    The  effects  upon  moose,  bear  and  mountain  goats  will  be  of 
little  or  no  consequence , 

Subdivision  of  area  into  management  imits. 

To  facilitate  a  clearer  presentation  and  understanding  of  data,  the 
Zone  of  Influence  for  Dam  Site  204,9  has  been  subdivided  into  the 
following  three  distinct  big  game  management  units,  as  shown  in 
Figm-'e  20: 


Subdivision  of  the  area  was  made  on  the  basis  of  natural  and  distinct 
segregation  of  wintering  herds  in  as  much  as  the  availability  of  v/in- 
ter  range  is  the  limiting  factor  in  maintaining  big  gajnie  populations . 
The  proposed  reservoir  impact  will  vary  by  individual  units,  hence 
each  has  been  analysed  separately''. 

Libby  Management  Unit. 

In  general,  the  miit  consists  of  cut-over  forest  land  with  the  excep- 
tion of  a  few  small,  scattered  bottomla-nd  ranches  and  the  toi-msite 
of  Libby,    The  terrain,  as  a  whole,  is  mountainous  with  elevations 
from  2,000  to  5,000  feet,  except  in  the  Cabinet  Range  southeast  of 
Libby,    Mere  elevations  extend  up  to  approximatelyr  8,700  feet. 
Principal  drainages  are  Pipe  Creek,  Libby  Creek  and  that  portion  of 
the  Kootenai  River  from  Jennings  dorastream  to  Kootenai  Falls, 

Average  snow  depths  TO.thin  the  Unit  Ys.rj  from  6  inches  along  the 
Kootenai  River  to  18  inches  south  of  Libby?-,    However,  with  the  occur- 
rence of  severe  storms,  snov/  accumulates  to  much  greater  depths. 
Temperatures  drop  to  30  degrees  below  s:ero,  though  seldom  below  a 
minus  10  degrees.    The  average  winter  temperature  at  night  is  about 
10  degrees  above  zero  and  during  the  daylight  hours  about  32  degrees 
above  zero. 


Sm-mier  Range  -  deer  and  elk.    The  Libby  Management  Unit  comprises 


Management  Unit 


Total  Acres 


Libby 

Fisher  River-Wolf  Creek 
Jennings-Gateway 


367,870 
350,460 
500,050 
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a  total  land  area  of  approximately  SGT^STO  acres-===2.^  all  of  ivhich  are 
classified  as  summer  range  for  deer  and  elko    However,  the  greater 
majority  of  animals  inhabit  the  north  and  east  exposed  slopes  of 
dense  timber  during  the  suiumer  months.    In  general,  the  range  can  be 
classified  into  four  major  vegetative  types s     (l)  stream-bottom  types 
consisting  of  broadleaf  species  such  as  cottonwood,  birch,  alder, 
dogwood  and  titlIIow;  (2)  open  ponderosa  pine  types  on  southern  and 
xvestern  slope  exposures,  Tidth  a  ground  cover  of  various  browse  species 
such  as  serviceberry,  chokecherry,  snowberry  and  snowbrush;  (3)  dense 
Douglas  fir-western  larch-lodgepole  types  on  northern  and  eastern 
slope  exposures,  ivith  a  ground  cover  of  various  browse  species  such 
as  mountain  maple,  nannyberry,  serviceberry,  snowberry,  rose  and 
kinnikinnick;  (4)  open  grassy  or  brushy  hillsides  \T±th  browse  species 
such  as  bitterbrush  (localized),  m.ock  orange,  ninebark,  serviceberry 
and  chokecherry. 

Deer  and  elk  begin  their  annual  spring  migration  or  dispersion  onto 
the  summer  ranges  in  late  llarch  or  early  April,  depending  primarily 
upon  the  existing  conditions  of  snow  depth  on  north  and  east  expo- 
sures and  at  higher  elevations.    Movement  off  of  tliese  ranges  toward 
the  winter  concentration  ar^as  generall^r  begins  in  late  October, 
again  dependent  upon  climate.    Early  snow  storms  at  higher  elevations 
tend  to  activate  the  fall  migration.    The  intensity  of  movement  is 
proportional  to  the  severity  and  duration  of  these  storms. 

Due  to  the  general  location,  as  well  a,s  the  abundance  and  excellent 
condition  of  summer  ranges  within  the  Libby  Management  Unit,  the 
construction  of  a  dam  at  River  Mile  204.9  v/ould  have  no  effect  upon 
the  normal  activities  of  summering  deer  and  elk  populations. 

Winter  range  -  deer  and  elk.    As  previously  stated,  the  amount  of 
available  winter  range  will  control  the  number  of  big  game  animals 
that  can  be  adequatel}''  maintained  on  a  range  area.    The  x\rinter  dis- 
tribution of  deer  and  elk  herds  within  the  Libby  Management  Unit  is 
generally  from  stream  bottom  up  to  about  4,500  feet  on  the  south  and 
V7est  exposures.    However,  during  milder  winters  such  as  that  of 
1952-53  the  animals  mil  also  utilize  the  north  and  east  exposed 
slopes  consisting  of  a  dense  Douglas  fir-western  larch-lodgepole 
pine  type. 

Above  the  4,000  foot  elevation  mean  temperatures  are  normally  well 
below  freezing  during  the  x\rinter  months.    As  a  consequence  all  pre- 
cipitation accumulates    in  the  form  of  snow.    North  and  east  slope 
exposures  extend  the  range  of  this  micro-climate  well  below  4,000 
feet  resulting  in  excessive  snow  accumulation. 

18/    All  big  game  winter  range  and  management  unit  acreages  appearing 
hereafter  within  the  contents  of  this  report  have  been  derived  by 
planimetering  specific  areas  plotted  on  U„  S.  Forest  Service  maps  - 
^  inch  to  the  mile  scale;  unless  stated  othend.se. 
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Various  small  areas  ivithin  the  Unit  that  might  norraalljT-  support 
entering  animals  are  unfit  for  use  because  of  dense  vegetative 
coAT-er  of  lodgepole  pine  reproduction  which  has  become  established 
as  a  result  of  fires.    Other  areas  such  as  the  extensive  "flats" 
between  Bobtail  and  Pipe  Creek  and  those  between  the  Cabinet  Moun- 
tains and  the  McMillan  Range,  even  though  abundantly  vegetated  ivith 
desirable  deer  browse  such  as  snowbrush,  do  not  support  a  large  num- 
ber of  animals  during  the  winter  months.    At  this  season  the  sun's 
angle  of  incl5.nation  is  low.    Consequently;"  the  absorption  of  heat 
is  at  a  mijiimum  on  these  horizontal  land  areas  and  the  snow  tends 
to  lay  deeper  than  on    the  south  and  west  exposures.    This  dis- 
courages utilization  of  the  "flats"  by  deer. 

The  winter  deer  and  elk  range  W3.11  normally  fall  into  three  general 
forest  types:  (1)  stream-bottom  typies  consisting  of  broadleaf  trees 
such  as  cottonv/ood,  birch,  alder,  dogvrood  and  wilxuw;  (2)  open 
ponderosa  pine  types  on  the  south  and  west  exposed  slopes  with  a 
ground  cover  of  various  browse  species  such  as  snowbrush,  service- 
berry  and  choke cherrjT-;  and  (3)  open  grassy  and  brush}'-  ridge  and 
slope  types  with  browse  species  such  as  ninebark,  mock  orange, 
serviceberry  and  chokecherry. 

Wintering  ranges  on  this  Unit  are  restricted  primarily  to  tv/o  areas; 
(1)  the  south  and  southwest  exposi.ires  along  the  north  side  of  the 
Kootenai  River  from  Jennings  doTOstream  to  Kootenai  Falls,  and  (2) 
the  west  and  southwest  slopes  of  the  McMi.llan  Mountains  from.  Libby 
southeast  to  the  Fisher  River,    Range  elevations  ysltj  from  approxi- 
mately 2,000  to  4,500  feet  on  both  areas.    The  maps  in  Figures  21, 
22  and  23  show  the  white-tailed  deer,  mule  deer  and  elk  winter 
range  areas,  respectively,  for  the  Unit.    Deer  and  elk  use  on  the 
Tirinter  ranges  usuall^r  extends  from  about  December  15  to  March  31, 
or  approximately  3-|  months.    However,  the  areas  are  utilized  to 
some  extent  by  animals  the  year  around,  more  especially  by  deer. 

On  the  generally  west  and  southwest  slopes  of  the  McMillan  Range 
deer  and  , elk  normally  utilize  a  total  land  area  of  approximately 
26,01oi^acres  as  mnter  range,    Miite-tailed  deer  forage  over 
12,340  acres  of  the  total  area,  mule  deer  over  12,590  acres,  and 
elk  over  7,730  acres,  Table  12.    Due  to  the  wintering  habits  of 
these  species  6,450  acres  or  24.8  percent  of  the  total  area  is 
classified  as  mixed  range,  utilized  by  variable  species  combina- 
tions.   Table  13  shov/s  the  range  use  by  species  and  species  com- 
binations.   Tnis  data  furnishes  a  basis  not  only  for  analyzing 
the  degree  of  interspecies  competition  for  available  mnter  range 
but  also  for  determining  proper  management  applications  toward 
the  desired  or  necessary?-  species-range  balance. 

19/    The  extremities  of  mnter  ranges  in  Lincoln  County  fluctuate 

periodically    in  direct  relation  to  snowfall  and  existing  snow 
depth.    For  this  reason  all  winter  range  figures  were  derived 
on  the  basis  of  a  normal  or  average  winter  in  this  area  and 
are  subject  to  acreage  fluctuation. 
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Table  12.-^ 

Species  use  of  the  total 

winter  area 

(26,010  acres) 

on  the  McMillan  Ran.^e. 

Percent  of 

Species 

Acres 

Total  Area 

White-tailed 

deer 

12,340 

47.4 

Mule  deer 

12,590 

48.4 

Elk 

7,730 

29.7 

Table  13,      Species  and  interspecies 

use  on  winter 

areas  of  the 

McMillan  Range, 

Percent  of 

Species 

Acres 

Total 

White-tailed  deer  (only) 

8,680 

33,4 

Mule  deer  (only) 

8,550 

32.8 

Elk  (only) 

2,330 

9.0 

White-tailed  deer  and  mule  deer 

1,050  . 

4.0 

Miite-tailed  deer  and  elk 

2,410 

9.3 

Mule  deer  and  elk 

2,790 

10.7 

White-tailed  deer,  mule  deer  and  elk 

200 

0.8 

Total 

26,010 

100.0 

The  deer  herds  that  annually  migrate  onto  the  area  are  principally  from 
the  summer  ranges  on  the  east  slopes  along  the  central  portion  of  the 
Cabinet  Mountains  as  shown  in  Figure  21.    A  great  many  of  these  animals 
are  merely  transients  and  continue  east  over  the  divide  and  into  the 
Fisher  River-Wolf  Creek  country  to  winter.    As  a  result  of  this,  rela- 
tively small  herds  occupy  the  former  range »    A  good  majority  of  the  elk 
are  year  around  residents  of  the  general  area  and  the  remainder  are  be- 
lieved to  migrate  in  from  the  south  central  portion  of  the  Cabinets. 
However,  little  is  kno\m  to  date  on  the  elk  migration  behavior  within 
Lincoln  County. 

Range  conditions  are  better  here  than  in  most  other  sections,  no  doubt 
due,  in  part,  to  the  relatively  light  animal  pressure  as  well  as  the 
proximity  of  the  area  to  Libby.    The  principal  browse  species  found  on 
the  range  are  seridceberry,  chokecherry,  snowbrush,  mountain  maple. 


20/    Acreages  are  based  on  the  total  area  each  species  normally  forages 
over  and  do  not  take  into  consideration  mixed  or  overlapping  ranges. 
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snowberry,  kinnik  nannyberry,  ninebark,  Oregon  grape,  dogivood, 
alder,  willow  and  rose.  ...  

The  other  TOJiter  area  of  concern  on  the  Libby  Unit  is  that  located 
adjacent  to  the  north  side  of  the  Kootenai  River  from  Jennings  do\m- 
stream  to  Kootenai  Falls.    Here  the  deer  and  elk  normall3?-  utilize  a 
total  land  area  of  approximtelj;'  27,570-=/ acres  as  winter  range; 
shovm  in  Figures  21,  22,  and  23.    Miite-tailed  deer  forage  over  17,440 
acres  of  the  wintering  area,  mule  deer  over  12,760  acres,  and  elk 
over  14,570  acres,  Table  14.    Fourteen  thousand  sixt^r  or  51.0  percent 
of  the  total  acreage  is  classified  as  mixed  range,  utilized  by  vari- 
able species  combinations  of  deer  and  elk.    Table  15  shows  the  range 
use  by  species  and  species  combinations. 


Table  14.1^ 

Species  use  of  the  total  v/inter  range  area  (27,570 

acres)  on  the  Kootenai  River  slopes 

from  Jennings 

to  Kootenai  Falls. 

Percent  of 

Species 

Acres 

Total  Area 

Ifhite-tailed 

deer  17,440 

63.2 

Mule  deer 

12,760 

46.3 

Elk 

14,570 

52.8 

Table  15.      Species  and  interspecies  use 

on  winter 

ranges  of  the 

Kootenai  River  slopes  from  I 

ennings  to 

Kootena.i  Falls , 

Percent  of 

Species 

Acres 

Total 

Wiite-tailed  deer  (only) 

6,380 

Mule  deer  (only) 

4,990 

18,2 

Ellc  (only) 

2,150 

8.0 

White-ta,iled  deer  and  mule  deer 

1,640 

5.9 

V/hite-tailed  deer  and  elk 

6,270 

22.7 

Mule  deer  and  elk 

2,990 

10.9 

l#i.ite-t ailed  deer,  mule  deer  and  elk 

3,150 

11.1 

Total 

27,570 

100.0 

21/    All  winter  range  figures  were  derived  on  the  basis  of  a  norm.al 
or  average  winter  in  this  ares,  and  are  subject  to  acreage  fluc- 
tuation, dependent  upon  prevailing  snow  conditions, 

22/    Acres.ges  are  based  on  the  total  area  each  species  normally  for- 
ages over  and  does  not  take  into  consideration  mixed  or  over- 
lapping ranges. 


Elk  in  this  area  generall}'-  utilize  the  upper  limits  of  their  range 
throughout  a  greater  part  of  the  winter.    However,  they  periodically 
move  dowi  to  the  loTver  elevations  for  short  intervals »    Range  use  at 
the  lower  elevations  becomes  prevalent  with  the  onset  of  seA^ere  periods 
of  excessive  snow  accumulation. 

The  deer    and  elk  herds  that  annually  migrate  onto  the  Kootenai  slopes 
are  primarily  from  the  summer  ranges  of  the  Pipe  Creek  drainage  (note 
Figure  2).    As  on  the  McMillan  \\rinter  ranges  this  area  is  also  an  ac- 
cess route  for  many  transient  animals  migrating  into  the  Fisher  Uiver- 
Wolf  Creek  country  for  the  winter.    However,  here  the  continued  migra- 
tion is  restricted  primarily;"  to  white-tailed  deer  as  only  a  relatively 
few  mule  deer  and  an  occasional  elk  are  knoim  to  cross  into  the  Fisher 
drainage.    A  great  many  of  the  former  species  move  across  the  Kootenai 
slopes  and  funnel  into  the  major  crossing  point  of  the  Kootenai  River 
located  at  Jennings,    Upon  swimming  the  river  the  animals  continue  on 
up  the  Fisher  drainage  to  the  concentration  areas. 

Winter  range  conditions  are  considered  as  fair  to  overused.    In  addi- 
tion to  the  regular  key  species  of  browse  as  listed  for  the  McMillan 
Range,  bitterbrush  and  mock  orange  are  also  present  on  the  north  side 
of  the  Kootenai  River  from  Rainy  Creek  to  the  river  bend  at  Jennings; 
Imo\m  locally  as  the  Horse  Range.    An  isolated  patch  of  big  sage  is 
also  present  on  the  Horse  Range. 

Wintering  Populations  -  deer  and  elk.    The  most  intensive  winter  pop- 
ulation studies  on  the  Libby  Management  Unit  were  m.ade  hj  Zajanc 
(1947-48)  and  Scliiimutz  (1948-49  and  1949-50).    In  the  spring  of  1950 
the  white-tailed  and  mule  deer  populations  inhabiting  the  winter 
ranges  were  estimated    to  be  1,600  and  400,  respectively.    The  Fish 
and  Game  Department  and  U.  S.  Forest  Service  estimated  the  herds  at 
1,000  and  400,  respectively,  for  the  year    1954.    A  greater  part  of 
this  deer  population  utilizes  the  winter  range  area  on  the  Kootenai 
River  slopes  from  Jennings  to  Kootenai  Falls.    The  number  of  elk 
wintering  on  the  Unit  is  not  kno\m,  however,  from  field  observations 
there  is  possibly  a  total  of  100  to  150  animals.    Again,  as  in  the 
case  of  deer,  the    greater  nuLiber  are  found  on  the  Kootenai  River 
slopes,  primarily  that  portion  knov/n  as  the  Horse  Range, 

Hunter  harvest.    Little  can  be  said  concerning  the  numbers  of  big  game 
that  are  harvested  on  the  Unit  each  year.    In  analyzing  the  resource 
relative  to  the  proposed  dam  construction  at  River  Mile  204,9  it  was 
noted  that  the  basis  for  findings  were  in  rela.tion  to  winter  ranges 
and  populations.    During  the  annual  big  game  hunting  seasons  the  deer 
and  elk  are  normally  still  on  their  simimer  ranges.    Hence,  it  is 
virtualljT"  impossible  to  apportion  the  total  area  kill  to  the  proper 
wintering  unit  considering  the  migrator}'"  ha,bits  of  the  animals. 

As  was  discussed  earlier,  the  annual  deer  harAT'est  for  Lincoln  County, 
as  a  whole,  has  been  very  light.    It  was  estimated  as  5.7  percent  of 
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the  fall  population  in  1947 o    Present  range  conditions  in  conjunction 
with  winter  population  data  invariably  points  to  the  need  of  an  in- 
creased deer  harvest  over  most  of  the  countjo 

During  the  1953  and  1954  hunting  seasons  approximately  45  to  50  bull 
elk  were  harvested  in  Lincoln  Countj^^    With  this  harvest  the  popula- 
tion is  considered  on  the  increase o    At  the  present  time  it  appears 
that  the  interspecies  competition    for  range  between  elk  and  white- 
tailed  deer 5  the  latter  being  the  desired  species  of  the  County,  has 
not  begun  to  showo    However^  it  is  felt  that  the  competitive  range 
relationship  should  be  closely  observed  in  the  future  so  as  to  assure 
the  continued  use  of  the  area  as  deer  id.nter  range.    In  the  event  that 
winter  elk  foraging  begins  to  render  the  range  unsuitable  for  the  nor- 
mal continuance  of  eicisting  deer  populations    alleviating  measures 
should  be  undertaken  immediately «    The  necessary  action  would  be  to 
properly  reduce  the  former  species  in  numbers  or  remove  them  entirely, 
if  deemed  necessary,  from  the  i«d.nter  range  area  in  question e. 

Impact  of  the  proposed  Libby  Dam  on  deer  and  elk  populations  xvithin 
the  Libby  Management  Unit<,    The    construction  of  a  dam  at  River  Mile 
204.9  can  activate  various  direct  and  indirect  influences  on  big  game, 
realized  throughout  the  entire  Libby  Unit»    In  analyzing  the  many 
probable  effects  that  could  be  incurred  it  was  found  that  precise  con- 
clusions were  not  predictable  in  most  instances o    Animal  behavior  res- 
ponse to  habitat  changes  would  be  controlled  or  influenced  by  many 
variables  of  an  undeterminable  nature  such  as  climatic  conditions, 
food  availabilitj?"  and  herd  population  pressure o 

As  previously  pointed  out^  summer  range  does  not  constitute  a  problem 
in  relation  to  the  proposed  reservoiro  .  The  primary  concern  is  the 
degree  of  effect  upon  exi-Sting  winter  ranges  and  the  inhabiting  popu- 
lations o    Within  the  Unit  there  is  a  total  area  of  approximately 
53,580  acres  of  land  classified  as  normal  deer  and  elk  winter  range. 
Figures  21,  22  and  23 o    Of  this  total  acreage  white-tailed  deer  uti- 
lize 29^780  a.cres,  2,200  acres  or  7<,4  percent  of  which  will  be  in- 
undated; mule  deer  utilize  25,360  acreSj  260  acres  or  loO  percent 
of  which  mil  be  inundated;  and  elk  utilize  22,290  acres,  1,690 
acres  or  7o2  percent  of  which  will  be  inundated,  as  shown  in  Table 
16 o    TwentjT-  thousand  five  hundred  acres  or  38 „  3  percent  of  the  total 
winter  area  is  classified  as  mixed  range,  utilized  by  species  com- 
binations, of  v/hich  1^690  acres  or  8o2  percent  will  be  inundated. 
Species  and  interspecies  use  on  the  winter  ranges  and  the  proportion- 
ate acreages  to  be  inundated  are  shown  in  Table  17o • 

Due  to  the  complexi.ties  involved  in  evaluating  the  impact  upon  the 
big  game  resources  it  has  been  necessarj/"  to  analyze  each  of  the  two 
range  areas  on  the  Libby  Unit  separately*    The  adverse  effects  of 
iv^inter  range  loss  from  the  proposed  reservoir  will  be  primarily'' 
restricted  to  that  portion  of  the  range  lying  adjacent  to  the  north 
side  of  the  Kootenai  River o 


Table  15,^ 

Species  use  of  the  total 

Tvdnter  range 

area  (53,580 

acres 

on  the  Libby  Management  Unit  and 

the  proposed 

range 

reduction  by  inundation. 

Percent  of 

Total 

Proposed  Acres 

Range  Use 

Species 

Acres 

Inundated 

Reduction 

Miite-tailed 

deer 

29,780 

2,200 

7.4 

Mule  deer 

25,360 

260 

•  1.0 

Elk 

22,290 

1,-690 

7.6 

Table  17.      Species  and  interspecies  use  on  winter  ranges  of  the 
Libby  Management  Unit  and  proposed  portions  to  be 
inundated. 


Total 

Acres 

Percent  of 

Species 

Acres 

Inundated 

Total  Area 

Wliite-tailed  deer 

(only) 

15,060 

510 

3.4 

Mule  deer  (only) 

13,540 

Elk  (only) 

4,480 

\#iite-tailed  deer 

and 

mule  deer 

2,690 

Wiite-tailed  deer 

and  elk 

8,680 

1,430 

16.5 

Mule  deer  and  elk 

5,780 

I#iite-tailed  deer. 

mule 

deer  and  elk 

3,350 

260 

7.8 

Total 

53,580 

2,200 

4.1 

Of  the  2,200  total  acres  of  habitat  to  be  inundated,  1,690  acres  or 
76.8  percent  \d.ll  be  lost  on  this  area.    The  total  wintering  area  on 
the  McMillan  Range,  26,010  acres,  ■^^d.ll  be  reduced  by  only  510  acres 
or  2.0  percent  whereas  the  total  area  on  the  Kootenai  slopes,  27,570 
acres,  will  be  reduced  b}'-  1,690  acres  or  6.1  percent.    The  combined 
range  loss  will  be  4.1  percent,  as  shovm  in  Table  17. 


23/ Acreages  are  based  on  the  total  area  that  each  species  forages 
over  and  do  not  take  into  consideration  mixed  or  overlapping 
ranges. 
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The  foregoing  figures  have  shomi  that  on  the  Kootenai  slopes  the  pro- 
posed inundation  will  reduce  the  total  white-tailed  deer  range  of 
17,440  acres  hj  1,690  acres  or  9,7  percent,  the  total  mule  deer  range 
of  12,770  acres  by  260  acres  or  2o0  percent,  and  the  total  elk  range 
of  14,560  acres  by  1,690  acres  or  11.6  percent.    The  acreage  to  be 
lost  hj  inundation  consists  primarily  of  bottom  land  only  lightly 
used  by  deer  and  a  few  elk  during  normal  winters. 

On  the  basis  of  this  it  appears  that  during  the  course  of  normal 
\d.nters  the  total  loss  of  winter  range  through  flooding  would  not 
constitute  a  serious  problem.    However,  during  periods  of  severe 
storms  and  excessive  snow  accumulation  white-tailed  deer,  in  parti- 
cular, are  forced  into  the  relativel^r  level  bottom  lands  and  off  the 
steep  slopes.    The  bottom  lands  then  become  essential  to  the  continued 
welfare  of  the  white-tailed  deer  herds.    For  this  reason  an  evaluation 
of  impoundment  effects  must  be  made  on  the  basis  of  conditions  that 
prevail  during  the  occurrence  of  critical  periods.    Figure  24  denotes 
the  condition  of  excessive  snow  accumulation  as  compared  to  that  of 
a  normal  winter  as  shov/n  in  Figiu'es  25  and  26, 


Figure  24,      Occurrence  of  excessive  snow  depth  on  the  winter  big 
game  ranges  of  Lincoln  Countj^,  Montana. 
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F5.gure  25.    Normal  snow  depth  on  the  winter  big  game  ranges 
of  Lincoln  Comiti^,  Montana 


Figure  26.    Norma.1  snow  depth  on  white-tailed  deer  winter 
range  in  open  ponderosa  pine  vegetative  type 


With  an  excessive  accumulation  of  snow  the  animals  descend  to  the 
relatively  flat  bottonilands  for  purposes  of  continued  mobilit;/  in 
search  of  food  and  maintainance  of  hodj  warmth.    The  occurrences  of 
these  critical  conditions  have  been  recorded  for  the  winters  of 
1941-42,  1944-45,  1946-47  and  1953-54.    Data  was  not  obtained  for 
the  years  prior  to  1940  though  severe  storms  were  laiown  to  have 
taken  place.    During  the  critical  period  in  the  winter  of  1953-54 
(mid-January  to  raid-Fibruary  1954)  field  studies  indicated  that  the 
white-tailed  deer  herds  on  the  Unit  were  forced  to  restrict  their 
range  by  as  much  as  40-60  percent  of  that  normally  utilized.  Elk, 
in  general,  descended  to  the  lower  bench  lands  and  only  a  few  animals 
moved  on  doMi  into  the  extreme  bottoms.    Mule  deer,  in  general,  re- 
mained on  the  higher  ridges  and  benches  where  they  were  able  to  main- 
tain open  trails  through  the  deep  snow. 

With  the  loss  of  essential  bottomland,  ice  formation  on  the  reser- 
voir would  offer  the  only  compensation  for  white-tailed  deer  herds 
seeking  flat  areas  for  movement.    Even  though  the  animals  could 
move  along  the  fringes  of  the  fro7-en  impoundment,  food  availability 
would  be  at  a  minimum.    Complications  would  be  further  aggravated  by 
reservior  draw-do\irn  which  occurs  at  this  time  of  year.    The  lowered 
water  level  would  not  only  extend  the  distance  to  availa.ble  food  but 
it  would  also  provoke  an  added  hazard  through  the    presence  of  shelf 
ice  and  steeply  sloping  ice  blocks.    Under  such  an  adverse  combina- 
tion of  conditions  a  prolonged  period  of  deep  snow  could  very  well 
induce  a  tremendous  herd  loss  through  winter  starvation. 

To  approach  the  problem  of  essential  range  loss  by  reducing  the 
populations  in  direct  proportion  v/ould  not  be  practical.    For  this 
approach  a  uniform  distribution  of  animal  units  per  range  unit  must 
necessarily  be  assmned  and  such  a  condition  does  not  exist.  This 
prohibits  recommendations  for  a  specified  herd  reduction.  However, 
it  is  apparent  that  the  herds  utilizing  the  v/inter  range  area  north 
and  adjacent  to  the  Kootenai  River  will  have  to  be  reduced,  though 
to  an  unpredictable  level.    The  total  population  to  be  maintained 
must  be  in  relation  to  conditions  that  prevail  during  critical 
periods.    This  wi.ll  necessitate  full  consideration  being  given 
not  only  to  knowi  animal  behavior  during  such  periods  but  also  to 
probable  changes  in  behavior  response  that  can  arise  through  impomid- 
ment.    Many  possible  animal  adjustments,  such  as  the  shifting  of 
herds  to  other  ranges  or  severe  concentrations  on  localized  areas, 
are  unpredictable.    In  any  event  the  presence  of  these  complex 
probabilities  to  be  provoked  by  dam  construction  will  be  detrimental 
to  white-tailed  deer  populations. 

The  impact  of  flooding  on  mule  deer  has  been  considered  as  insigi- 
ficant  due  to  their  winter  ranging  habits,  as  formerly  pointed  out. 
Elk  tend  to  follow  the  same  general  pattern  of  movement  as  do  the 
white-tailed  deer  in  relation  to  severe  clim.atic  conditions.    In  as 
much  as  the  latter  is  the  desired  species  an  adjustment  for  range 
loss  should  be  made  in  favor  of  the  deer  herd  welfare.    For  this 
reason  it  is  felt  that  the  existing  elk  populations  should  be  closely 
observed  and  either  reduced  accordingly  or  removed  once  competative 
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winter  foraging  endangers  t:ie  continued  existence  of  the  v/hite-tailed 
deer. 

Another  aspect  to  consider  relative  to  the  proposed  reservoir  is  the 
major  white-tailed  deer  mgration  crossing  at  Jennings,    Under  pre- 
sent conditions  the  deer  sx^dm  the  Kootenai  River,  a  distance  of 
200-250  yards,  to  gain  access  to  the  V7inter  ranges  in  the  Fisher  River 
area  a,nd  also  in  migrating  back  to  the  snirdiier  ranges.    The  presence  of 
jjapoiindment  would  increase  the  water  or  swindling  distance  to  a  maximum 
of  approxima,tely  three-fourths  of  a  mile,  dependent  upon  the  amount  of 
reservoir  draw-dovm.    If  the  inherent  instinct  to  Liigrate  to  a  certain 
area  is  great  enough  ^.thin  the  deer  th.en  the  reservoir  would  not  be 
an  introduced  barrier.    However,  la.cking  this  instinct  the  increased 
water  area  would  no  doubt  stop  future  migration  into  and  out  of  the 
Fisher  River  at  this  point.    Assmiaing  that  attempted  migration  vrould 
continue  it  is  v/ell  to  point  out  the  added  hazard  of  ice  formation 
on  the  reservoir;  a  condition  that  normally  does  not  exist  on  the 
river  duor-ing  the  migrcitory  pealcs.    Shoreline  ice  along  the  reservoir 
would  tend  to  form  earlier  and  break  up  later  thsji  on  the  river. 
This  condition,  dependent  on  wecather  factors  could  result  in  the 
loss  of  many  deer  that  would  be  unable  to  regain  land  should  thej 
break  through  the  ice. 

The  proposed  reservoir  impact  on  this  established  migra.tion  route  is 
of  great  importan.ce  relative  to  herd-range  a.djustments.  However, 
due  to  the  variabilities  involved  as  well  as  the  limitation  of  fac- 
tual data  a  reliable  evaluation  of  the  effect  was  not  possible  for 
this  report.    It  can  be  concluded  though,  that  v/ithin  all  probabilit3r 
the  impact  will  be  cui  added  detriment  to  the  v/hite-tailed  deer  herds. 

A  factor  of  impact  on  the  big  game  resource  other  than  the  direct  loss 
of  range  by  inujidation  will  be  the  necessitated  restoration  of  the 
Great  Northern  Railroad  from  Libby  to  Str3dcer.    Under  present  condi- 
tions the  railroad  takes  substantia.1  tolls  from  the  deer  population 
each  winter  ±n  areas  of  concentration.    This  is  especia-lljr  true 
during  severe  storms  when  the  animals  are  forced  dom  to  the  lower 
elevations  where  they  move  onto  the  cleared  tracks.    They  are  then 
reluctant  to  move  back  into  the  deep  snow  and  avre.y  from  the  hazard 
of  appro-aching  trains. 

Alternative  relocation  plans  for  the  Grea.t  Northern  have  been  su.g- 
gested  by  the  U,  S,  Forest  Service.    These  plans  are  shovm  in  Figure 
34  for  Bam  Site  204.9.    As  indicated  the  railroad  would  be  rerouted 
along  the  lower  15j-flits  of  the  Mc]"Iillan  winter  range  area.  However, 
in  view  of  the  relativelj?-  small  lAdntering  populations  on  this  area 
it  is  felt  that  the  railroad  would  not  constitute  a  serious  detrim.ental 
problem. 
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Fisher  River-Wolf  Creek  Manajgement  Unit 


Nearly  the  entire  Unit,  Figure  20,  is  classified  as  forest  land,  with 
the  exception  of  a  few  widely  scattered  and  small  ranches.  Elevations 
vary  from  approximately  2,500  feet  to  6,000  feet,  with  the  exception 
of  the  portion  included  in  the  Cabinet  Mountain  Range,  where  peaks 
are  slightly  over  7,000  feet  high.    The  principal  drainages  of  con- 
cern are  Wolf  Creek  and  the  Fisher  River o 

Snow  depths  vary  greatl}?".    In  the  upper  Fisher  River  they  may  reach 
3  or  4  feet  along  the  bottoms,  tapering  off  on  the  south  and  west 
exposed  slopes „    Along  the  lower  Fisher  River  depths  range  from  12 
to  20  inches  in  the  bottoms  down  to  3  to  6  inches  on  the  south  and 
west  exposed  slopes.    Temperatures  also  vary  widely.    The  minimums 
for  example,  range  from  20  to  22  degrees  above  zero  in  November 
dovm  to  30  degrees  below  in  January  and  Februar^r^    However,  normally 
the  temperature  seldom  drops  belov^^  minus  10  degrees. 

Summer  range  -  deer  and  elk.    The  Fisher  River-Wolf  Creek  Management 
Unit  comprises  a  total  land  area  of  350,460  acres,  all  of  which  is 
classified  as  summer  range  for  deer  and  elke    However  the  great 
majority  of  animals  j^nhabit  the  north  and  east  slopes  of  dense 
timber  during  the  summer  months « 

In  general,  the  summer  range  can  be  classified  into  four  major  vege- 
tative tj'-pes:     (1)  stream-bottom  types  consisting  of  mixed  broadleaf 
and  conifer  species  such  as  Cottonwood,  birch,  alder,  dog^vood,  willow, 
Douglas  fir  and  western  larch;  (2)  open  ponderosa  pine  types  on  the 
southern  and  western  slope  exposures  Tvith  a  ground  cover  of  various 
broxvse  species    such  as  serviceberry,  chokecherry,  snowberry,  Oregon 
grape,  spirea  and  snowbrush;  (3)  dense  Douglas  fir-western  larch- 
lodgepole  pine  types  on  northern  and  eastern  slope  exposures,  with 
a  ground  cover  of  various  species  such  as  mountain  maple,  nannyberry, 
serviceberrj'',  snowberry,  rose  and  kinnikinnick;  (4)  open  grassy  or 
brushy  hillsides  with  broxiTse  species  such  as  mock  orange,  ninebark, 
serviceberry  and  chokecherry. 

Deer  and  elk  begin  their  annual  migration  or  dispersion  off  the  mu- 
ter ranges  and  onto  the  summer  areas  in  late  March  or  early  April, 
depending  primarily  on  the  existing  conditions  of  snow  depth  on  north 
and  east  slopes  and  at  higher  elevations.    Movement  off  of  these 
ranges  toward  the  v/inter  concentration  areas  generally  begins  in 
late  October,  again  dependent  upon  prevailing  snow  conditions. 
Early  snow  storms  at  higher  elevations  tend  to  activate  the  fall 
migration.    The  intensity  of  movement  is  proportional  to  the  severity 
and  duration  of  these  storms. 

Throughout    the  Unit  there  is  an  abundance  of  excellent  summer  range. 
Hence  the  construction  of  a  dam  at  River  I'lile  204,9  xfould  have  no 
impact  upon  the  normal  activities  of  summering  deer  and  elk  popula- 
tions. 
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Winter  ran,r!:e  -  deer  and  elk.    Again  it  is  essential  to  note  that  the 
amount  of  available  winter  range  will  control  the  number  of  big  game 
animals  that  can  be  properly'-  maintained  within  a  range  area.  This 
fact  is  outstanding  on  the  Fisher  Unit  in  as  much  as  one  of  the 
largest  white-tailed  deer  concentrations  in  the  State  icLnters  here. 

The  elevational  distribution  of  \io_ntering  herds  is  generall^r  from 
stream  bottom  up  to  about  4,500  feet  on  the  south  and  west  open 
yellov/  pine  exposures.    Din'i.ng  nalder  winters  such  as  occured  in 
1951-52  the  deer  ajid  elk  herds  v/ill,  to  some  extent,  utilize  the 
north  and  east    exposures  consisting  of  a  dense  Douglas-  fir-X'/e stern 
larch-lodgepole  pine  type.    Above  the  4,000  foot  elevation  mean 
temperatures  are  well  below  freezing  during  the  winter  months  with 
all  precipitation  accttmulating  in  the  form  of  snow.    North  -and  east 
exposures  extend  the  range  of  this  micro-climate  well  below  4,000 
feet  which  results  in  an  excessive  snow  accumulation. 

The  winter  ranges  within  the  Unit  \id.ll  nomiallj^-  fall  into  three 
general  forest  tj^pes:     (1)  stream-bottom  tj^es  consisting  of  mixed 
broadlea,f  and  conifer  species  such  as  cottonwood,  birch,  alder, 
dogwood,  willow,  Douglas  fir  and  western  larch;  (2)  open  ponderosa 
pine  types  on  the  south  and  v/est  exposed  slopes  with  a  groimd  cover 
of  various  browse  species  such  as  chokecherry,  serviceberry,  spirea, 
snov/brush  and  snowberry;  and  (3)  open  grassj^  and  brushy  ridge  and 
slope  types  with  browse  species  such  as  mock  orange,  ninebarJc, 
serviceberry  and  chokecherry.    The  first  type  is  genera,lly  only 
lightly  used  during  nomial  winters. 

Wintering  areas  for  the  big  game  species  in  question  a.Te  primarily 
restricted  to  the  south  and  west  exposures  along  the  Fisher  River 
a.nd  Wolf  Creek  with  additional  small  range  areas  extending  up  the 
latera,l  drainages.    The  maps  in  Figures  21  to  23,  inclusive,  shov7 
the  white-tailed  deer,  mule  deer  and  elk  winter  ranges,  respectively. 

Within  the  Unit  deer  and  elk  normally  utilize  a  total  land  area  of 
approximately  74, 230-^ acres  as  winter  range.    Wait e-t ailed  deer 
forage  over  35,120  acres  of  the  total  area,  mule  deer  over  12,700 
acres  and  elk  over  49,280  acres.    Twenty  thousand  nine  hundred  and 
twenty  acres  or  28.2  percent  of  the  tot^il  area  is  classified  as 
iTiixed  range,  utilized  by  variable  species  .combina.tions.    Table  18 
shows  the  range  use  by  species  and  species  combinations.    The  data 
in  this  table  indicates  the  degree  of  interspecies  competition  for 
available  winter  range. 


24/    The  extremities  of  winter  ranges  in  Lincoln  Comity  fluctuate 
periodically  in  direct  relation  to  snowfall  and  existing  snow 
depth.    For  this  reason  all  winter  range  figures  were  derived 
on  the  basis  of  a  normal  or  average  winter  in  this  area  and 
are  subject  to  acreage  fluctuation. 


Table  18,      Species  and  interspecies  use  on  the  winter  ranges 

Tvithin  the  Fisher  River-Wolf  Creek  ManaiE!;ement  Unit. 


Species 


Acres 


Percent  of 
Total 


l#iite-t ailed  deer  (only) 
Mule  deer  (onlj^) 
Elk  (only) 

Miite-t ailed  deer  and  mule  deer 
Wiite-tailed  deer  and  elk 
Mule  deer  and  elk 

White-tailed  deer,  mule  deer  and  elk 


14,440 
3,560 
1,950 


17,760 

6,220 
29,330 


970 


23.9 
8.4 

39.5 
1.3 

19.5 
4.8 
2, 6 


Total 


74,230 


100.0 


Elk  generally  utilize  the  upper  limits  of  their  ranges  throughout  the 
greater  part  of  a  normal  winter.  Figures  27a  and  27b.    However,  they 
have  been  observed  feeding  at  lower  elevations  from  time  to  time  for 
short  intervals.    With  the  onset  of  critical  xi^inter  periods  when  there 
is  an  excessive  accumulation  of  snow  both  the  white-tailed  deer  and 
elk  are  forced  off  the  steep  slopes  and  into  the  vallej''  bottoms,  more 
especially  along  the  lower  Fisher  River,    Figures  24  and  28  denote 
the  occurrence  of  excessive  snow  depth  as  compared  to  that  of  a 
normal  winter  as  showi  in  Figures  25,  26  and  29. 

During  a  critical  period  occuring  in  late  January  and  early  February 
1954  the  Montana  Fish  and  Game  Department  conducted  a  study  in  the 
lower  Fisher  River  area  to  determine  the  extent  of  range  use  fol- 
lowing severe  snow  storms.    This  study  brought  out  the  following 
information.    During  normal  winters,  white-tailed  deer  utilize 
approximately  28,160  acres  of  winter  range  (along  the  lower  Fisher 
River)  consisting  of  stream  bottoms,  benches  and  south  and  west 
exposed  slopes.    With  the  onset  of  severe  periods  of  deep  snow  the 
animals  are  forced  off  the  slopes  and  compelled  to  restrict  their 
range  to  a  total  area  of  approximately  10,750  acres,  consisting  of 
only  stream  bottom.s  and  lower  benches.    This  amounts  to  a  62  percent 
forced  range  reduction  during  such  periods.    Even  in  the  bottoms 
animal  mobility  was  greatly  inhibited,  often  confined  to  movement 
along  the  river  ice.    To  further  provoke  this  critical  deer  situa- 
tion it  was  found  that  the  entire  elk  population  was  also  forced 
into  the  bottoms.    Here  they  competed  directly  with  the  former 
species  for  available  food.    From  this  it  can  readily  be  seen  that 
if  such  conditions  were  prolonged  for  a  lengthy  period  the  result 
to  the  deer  herds  could  be  devastating. 
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Figure  27a.    High  south  and  west  exposures  utilized  by  elk  on 
lower  Fisher  River  during  normal  winters 


Figure  27b,   „High  south  and  west  exposures  utilized  by  elk  on 
lower  Fisher  River  during  normal  winters 
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Figure  28 


Excessj.ve  snow  accumulation  on  critical  white-tailed 
deer  winter  range  -  lower  Wolf  Creek  area 


Animal  use  on  the  ^irLnter  areas  generally  extends  from  about  December 
15  to  March  31,  or  approximately  3^7  months.    However,  the  areas  do 
get  some  year  aromid  use.    The  deer  herds  that  e.nnuallj''  migrate  into 
the  winter  area  are  from  great  expanses  of  outlj'-ing  sunmier  range 
areas,  namely:    the  upper  Wolf  Greek  drainage;  the  West  and  East 
Fisher  drainage;  east  slopes  of  the  lower  Cabinet  Mountain  Range; 
the  McMillan-Loxver  Fisher  divide;  the  lower  Fisher-Pleasant  Va,lley 
divide;  and  a.reas  immediately  north  of  the  Kootenai  River  from 
Jennings  downstream  to  about  Pipe  Creek.    Figure  2  shows  the  routes 
of  deer  migration  and  the  tremendous  expanse  of  summer  range  for 
which  the  Fisher  River-Wolf  Creek  Unit  is  the  wintering  area. 

The  majority  of  the  elk  a.re  believed  to  be  year  around  residents  of 
the  general  vicinity  or  adjacent  summer  ranges,  with  the  exception 
of  those  that  migrate  onto  the  lower  Fisher  River  slopes  from  the 
sumraer  ranges  aground  Horse  Mountain,    Little  is  Icnoifn  to  date  in 
relation  to  seasonal  elk  movements. 

Winter  range  conditions  are  as  a  xfhole  extremely  poor,  more  espe- 
cially on  the  lower  Fisher  River-¥olf  Creek  area.    Such  a  seriously 
overutilized  range  condition  can  be  primarily  attributed  to  the  in- 
tensive past  and  present  winter  use  by  overly  large  concentrations 
of  white-tailed  deer.    Other  factors  thsit  have  directlj^  or  indirectly 
attributed  to  the  depleted  ranges  are  the  establishment  and  main- 
tainance  of  the  Wolf  Creek  Game  Preserve  from  19.23  to  1944  and  the 
heavy  overgrazing  by  domestic  stock  prior  to  1936.    As  early  as  the 
mid  1930 *s  game  studies  noted  the  overutilized  condition  of  the  lower 
Fisher  River-Wolf  Greek  winter  ranges.    From  field  observations  the 
most  critical  point  of  overuse  is  on  the  Wolf  Creek  dr3.inage  icLth 
conditions  improving  slightlj!^  to  the  north  and  to  the  south.  In 
many    instances  not  only  the  key  browse  species  such  as  service- 
berr3r,  chokecherry,  mountain  maple  and  snowbrush,  but  also  emer- 
gency species  such  as  nannyberry,  have  been  browsed  to  the  point  of 
killing;  note  photographs  in  Figures  30  and  31,    The  foregoing  ap- 
pears to  apply  more  especially  to  the  slopes  while  the  browse 
found  in  the  stream  bottoms  is  in  relatively  good  condition.  This 
is  due  in  part  to  the  fact  that  the  bottom  lands  are  generallir  only 
lightly  used  except  during  periods  of  severe  snow  storms  and  ex- 
cessive snow  depths. 

The  principal  browse  species  found  on  the  winter  ranges  are  service- 
berry,  chokecherry,  snowbrush,  mountain  maple,  snoxfberry,  kinnikin- 
nick,  nannj'^berry,  ninebark,  Oregon  grape,  red  osier  dogtrood,  alder, 
m.ock  orange,  willow,  birch,  rose  and  spirea. 

For  the  purpose  of  this  report  relative  to  the  impact  of  dam  con- 
struction on  wintering  populations  and  ranges  the  Fisher  River-Wolf 
Creek  Unit  will  be  divided  into  the  following  two  areas:     (1)  that 
portion  to  be  referred  to  as  the  lower  Fisher  River-Wolf  Creek  drain- 
age whicli  is  the  ifintering  area  from  the  confluence  of  Schrieber 
Creek  with  the  Fisher  River,  dov/nstreajii  to  the  Kootenai  River;  and 
(2)  that  portion  to  be  referred  to  as    the  Pleasant  Valley  Fisher, 
xvhich  is  the  continuation  of  the  v/intering  area  from.  Schrieber  Creek 


Figure  30.    Overutilization  of  Nannyberry  in  the  Fisher 
River-Wolf  Creek  area 


south  and  eastward  to  the  Pleasant  Valley  River.  In  anal^T-zing  the 
impact  of  a  dam  at  River  Mile  204.9  it  was  foLind  that  the  effects, 

as  a  whole 5  would  be  'primarily  restricted  to  the  winter  area  of  the 

lov/er  Fisher  River-Wolf  Creek  country. 


Table  19.-^     Species  use  of  the  tot3.1  winter  ran,g;e  area  (50,910 
acres)  within  the  lower  Fisher  River-Wolf  Creek 
drainages . 

Percent  of 

Species  Acres  Total  Area 

White-tailed  deer  28,160  55.3 

Mule  deer  .     '  '  ...    ;  5,130    '  '  10.1 

Elk  '  '  38,140  74,3 


Table  20.      Species  and  interspecies  use 

on  the  v/inter 

ranj3;es 

X'Tithin  thj.e  lower  Fisher  River 

-Wolf  Creek  a 

rea. 

Percent  of 

Species 

Acres 

Total 

Wiite-tailed  deer  (only) 

11,590 

22.8 

Mule  deer  (only) 

920 

1.8 

Elk  (only) 

19,830 

39.0 

\#iite-tailed  deer  and  mule  deer 

260 

0.5 

White-tailed  deer  and  elk 

14,360 

28.2 

Mule  deer  and  elk 

2,000 

3.9 

Wiite-tailed  deer,  mule  deer  and  elk 

1,950 

3.8 

Total 

50,910 

100.0 

Within  the  lower  Fisher  River-Wolf  Creek  drainage  deer  and  elk  herds 
utilize  a  total  land  area  of  approximately  50,910  acres 26/  as  normal 


25/    Acreages  are  based  on  the  total  area  that  each  species  normally 
forage  over  and  do  not  take  into  consideration  mixed  or  over- 
lapping ranges. 

26/    All  winter  r?aige  figures  were  derived  on  the  basis  of  a  normal 
or  average  v/inter  in  this  area  and  are  subject  to  acreage  fluc- 
uation  dependent  upon  snow  conditions. 
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winter  range,    *V]iite-tailed  deer  utilize  28,160  acres  of  this  total 
area,  mule  deer  5,130  acres  and  elk  38,140  acres.  Table  19.  Eighteen 
thousand  five  hundred  and  seventy  acres  or  36 » 6  per  cent  of  the  total 
acreage  is  classified  as  mixed  range.    Table  20  shows  the  total  range 
use  by  species  and  species  combinations  for  this  area.    The  winter 
range  areas  within  the  Pleasant  Yallej  Fisher  drainage  will  not  be 
analy7.ed  in  detail. 

Wintering  populations  --  deer  3-nd  elk»    Since  the  mid  1930 many  big 
game  popula^tion  and  reaige  studies  have  been,  and  are  being,  conducted 
on  the  lower  Fisher  River-Wolf  Creek  area.    Intensive  white-tailed 
deer  herd  population  studies  were  made  during  the  winters  of  1947-48 
(Zajanc),  1948-49  and  1949-50  (Schniautz  and  Zajanc)  and  again  in 
1953-54  (Blair  dJid  V/ilson)^    Total  populations  derived  from  these 
studies  were;     approximately  6,700  white-tailed^deer  (based  on  0.24 
deer  per  acre)  for  the  mnter  of  1947-48;  7,250-^ for  the  winter  of 
1948-49;  6,000-8,000  for  the  winter  of  1949-50;  and  10,900  for  the 
winter  of  195 3- 54 » 

During  the  wi.nter  of  1947-48  (Zaja,nc)  a  white-tailed  deer  population 
of  approximately  970  a.nimals  (based  on  0.14  deer  per  acre)  was  deter- 
mined for  the  Pleasant  Valley  P'isher  drainage »    Since  that  time  no 
estimates  ha,ve  been  made  relative  to  that  particular  area.  However, 
from  all  observations  the  herd  has  increased  in  proportion  to  that 
of  the  lower  Fisher  River-Wolf  Creek  area. 

To  date  ver}'"  little  is  knomi  on  the  mule  deer  and  elk  herd  within 
the  Fisher  River-Wolf  Creek    Unit,    The  total  mule  deer  populations 
have  been  estima.ted  as  1,500,  2,500,  3,000  and  3,000  animals  for  the 
years  of  1948,  1950,  1953  and  1954,  respectively.    However,  it  is  felt 
that  the  two  latter  estimates  are  considerably^  high.    Elk  populations 
have  been  estimated  as  400,  400  and  500  animals  for  the  j'^ears  of  1948, 
1950  and  1954,  respectively.    From  field  observations  it  appears  that 
the  elk  herds  in  this  area  are  slowly  increasing,  as  is  further  evi- 
denced by  the  herd  estimtates. 

On  the  basis  of  the  mnter  ra.nge  and  population  figures  presented  for 
white-tailed  deer  within  the  lower  Fisher  River-Wolf  Creek  drainages, 
the  serious  matter  of  brovrse  overutilization  can  readily  be  understood. 
During  the  past  winter  approximately  10,900  animals  utilised  a  total 
range  of  28,160  acres.    This  is  one  deer  for  ever3r  2,5  acres  for  a 
normal  use  period  of  about  3|-  months.    For  the  last  20  jqslts  it  has 
been  noted  that  the  increasing  white-tailed  deer  population  has  been 
on  an  inverse  proportion  to  the  trend  in  range  carrying  capacitj^. 
Factual  data  is  not    available  on  the  carrying  capacity,  although  at 
the  present  time  the  herd  is  knoi-zn  to  be  far  in  excess  to  that  of  a 
proper  stocking  in  relation  to  range  condition.    The  problem  is 


27/    This  population  was  derived  only  for  that  area  from  the  Squaw 
Creek  drainage  down  the  Fisher  River  to  Cody  Creek,  including 
Wolf  Creek,  and  does  not  apT3ly  to  the  entire  lower  Fisher  River- 
Wolf  Creek  vmiter  range  area. 
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further  ant-agoni-zed  dnring  periods  of  excessive  snov/  accumulation. 
As  previously  discussed,  white-tailed  deer  were  forced  to  restrict 
their  winter  range  frora  niid-Januarj/-  to  irdd-February  1954,  to  a  total 
area  of  10,750  acres  because  of  excessive  snow  depths  on  the  steep 
slopes.    This  amounted  to  1  deer  for  every  0,99  of  an  axre  for  a 
period  of  approxj.riatelj''  20-25  dairs.    From  tliis  it  is  evident  that 
under  the  existing  range-population  condition  a  great  percent  of  the 
herd  could  be  lost  through  starvation  in  the  event  of  an  overly 
severe  winter. 


Hunter  harvest.    As  pointed  out  on  the  Libby  Mc?JiagemeRt  Unit,  the 
deer  and  elk  are  normallj'-  still  on  their  sumriaer  ranges  during  hUvnting 
season.    Hence,  there  is  not  a  feasible  method  kno^^.  to  determne 
what  percent  of  the  animals  v/i.ntering  within  the  Fisher  T'iver-V/olf 
Creek  Unit  are  taken  annually  hj  hunter  harvest.    One  basic  fact  is 
prevalent  here  as  well  as  over  a  greater  part  of  the  county;  deer 
harvest  is  insufficient  in  conjunction  with  existing  populations. 

For  several  jrears  accurate  data  has  been  obtained  hj  the  Montana  Fish 
and  Game  Department  on  the  annual  deer  harvest  during  the  either  sex 
season  within  the  lower  Fisher  River-k'olf  Creek  area.    Generally  da.ta 
was  collected  hj  checking  stations  during  the  either  sex  season  only 
as  the  j'd.11  during  buck  season  is  normally  a  ver;*  snail  percent  of 
the  total.    The  average28/  deer  harvest  within  the  area  has  been 
approximately  38S  i^hite-t ailed  deer  and  58  nnile  deer  annually.  This 
insufficient  harvest  results  not  only  in  a  loss  of  harvestable 
animals  through  winter  mortality,  Figures  32  and  33,  but  also  p.eo- 
pardi^ies  the  future  of  the  white-tailed  deer  herds  by  permitting  the 
overstocked  id-nter  ranges  to  be  depleted  beyond  feasible  recovery. 
If  this  situation  contiraies,  it  is  quite  probable  that  starvation  may 
be  the  factor  that  is  more  apt  to  control  the  herds  rather  than 
hunting. 

No  data  was  available  on  the  elk  harvest  for  the  Fisher  River  Unit  as 
a  whole.    However,  during  the  big  gs.me  season  of  1952,  1953  and  1954 
hunters  harvested  6,  13  and  24  bull  ell:,  respectively,  within  the 
lower  Fisher  River-¥olf  Creek  area. 

Impact  of  the  proposed  Libby  D;ij!i  (Mile  204.9)  on  deer  and  elk  resources 
within  the  Fisher  Eiver-^volf  Creel';  Management  Unit.    The  construction 
of  a  dam  .at  River  Mile  204,9  and  tlie  variet}^  of  probable  effects  that 
can  ensue  are  of  ps^rticular  concern  \i,dthin  the  Fisher  River  Unit,  In 
as  ranch  as  these  effects  will  apply  primarily  to  the  lower  F-^sher  aiver 
drainage  the  ansJysis  of  irapact  presented  here  will  be  restricted  to 


28/    Averages  were  based  on  the  deer  kill  recorded  by  checicing  stations 
during  the  either  sex  deer  hunting  seasons  for  1949,  50,  52,  53 
and  54, 
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Figure  32,    \Vhite-tailed  buck  lost  through  winter 
starvation  —  Wolf  Creek  area 


that  area.    There  would  definitely  be  a  certain  degree  of  impact  upon 
the  Pleasant  Valley  Fisher  wintering  ranges  and  populations  due  to 
the  interarea  movement  of  a  few  animals,  however,  the  intensity.'-  of 
effects  would  be  insignificant. 

Again  it  must  be  noted  that  by  and  large,  specific  predictions  cannot 
be  made  nor  conclusions  draim  on  the  probable  effects  that  can  arise 
through  dam  construction.    Animal  behavior  responses  are  controlled 
and  influenced  by  numerous  variable  factors,  manj''  of  which  cannot  be 
pre-determined  at  this  tim.e.    The  principal  effects  to  be  analyzed 
and  discussed  with  respect  to  this  area  are:     (1)  the  direct  loss  of 
winter  range  land  by  inunda.tion,  and  (2)  the  relocation  of  the  Great 
Northern  Railroad  and  its  potential  impact  upon  wintering  white-tailed 
deer  populations. 

As  noted  earlier,  summer  ra,nges  a,nd  their  inhabiting  big  game  popula- 
tions do  not  constitute  a  problem  relative  to  the  proposed  reservoir. 
Of  concern  here  is  the  severity  of  impact  upon  wintering  ranges  and 
populations . 

Within  the  lower  Fisher-Wolf  Creek  drainage  there  is  a  total  land 
area  of  approximately  50,910  acres  classified  a.s  winter  range  for 
deer  and  elk,  Figures  21,  22  and  23.    Of  this  total  acreage  white- 
tailed  deer  utilize  28,3  60  acres,  2,660  acres  or  9.4  percent  of 
which  will  be  inundated;  mule  deer  utilise  5,130  acres,  350  acres 
or  7oO  percent  of  v/hich  will  be  inun.dated;  and  elk  utilize  38,140 
acres,  1,870  acres  or  4.9  percent  of  which  will  be  inundated  by 
the  proposed  reservoir.    The  species  use  of  the  total  wintering 
area  and  that  portion  to  be  inundated  is  shov/n  in  Table  21. 
Eighteen  thousand  five  hundred  and  seventy  acres  or  36.5  percent 
of  the  total  winter  area  is  classified  as  mixed  range  utilized  by 
species  combinations.    Of  this,  1,870  acres  or  10.1  percent  will 
be  inundated.    Table  22  shows  the  species  and  interspecies  use  on 
the  winter  ranges  as  well  as  the  proportionate  acreage  to  be  inun- 
dated. 

The  area  to  be  lost  through  flooding  consists  of  stream  bottoms  and 
an  expanse  of  low  bench  lands;  the  latter  being  remnants  of  early 
glacial  lakes.    During  the  normal  wintering  activity  of  deer  and  elk 
these  lower  elevations  are  only  lightly  used.    As  a  result  the  total 
loss  of  range  by  flooding  will  not  present  a  serious  problem  during 
average  Tidnters,    Hov/ever,  the  situation  imposed  v/ith  the  occurrence 
of  critical  periods  is  of  major  importance,  as  previously  pointed 
out.    During  these  periods  the  total  white-tailed  deer  and  elk  popu- 
lations are  forced  to  restrict  their  activities  to  the  lower  benches 
and  bottomlands.    Tiie  area  then  becomes  essential  to  the  continued 
welfare  of  the  herds,  especially  in  regards  to  the  former  species. 
For  this  reason  an  evaluation  of  impoundment  effects  must  again  be 
made  in  rela^-tion  to  conditions  that  prev^iil  during  critical  periods. 
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Table  7AMJ 

Species  use  of  the  total  winter  range 

area  (50,910 

acres)  within  the  lower  Fisher  River-Wolf  Creek 

draina;5;e  and  the  proposed  range  loss  by  inundation. 

Percent  of 

Total 

Proposed  Acres 

Range  Use 

Species 

Acres 

Inundated 

Reduction 

White-tailed 

deer  28,160 

2,660 

9.4 

Mule  deer 

5,130 

360 

7.0 

Elk 

38,140 

1,870 

4.9 

Table  22.      Species  and  interspecies  use 

on  winter 

ranges  of  the 

lower 

Fisher  River-Wolf  Creek  drainage 

and  the  pro- 

posed 

range  area  to  be  inundated. 

Total 

Acres 

Percent  of 

SDecies 

Acres 

Inundated 

Total  Area 

Wliite-tailed  deer 

(only)  11,590 

790 

6.8 

Mule  deer  (only) 

920 

Elk  (only) 

19,830 

Wiite-tailed  deer 

and  mule  deer  260 

Wliite-tailed  deer 

and  elk  14,360 

1,510 

10.5 

Mule  deer  and  elk 

2,000 

White-tailed  deer, 

mule  deer,  and 

elk 

1,950 

360 

18.5 

Total 

50,910 

2,660 

3 » 

Based  on  the  fact  that  the  bottomlands  are  essential,  it  would  be 
necessary  to  reduce  and  maintain  the  ejcisting  white-tailed  deer 
population  in  relation  to  critical  periods.    The  percentage  of  herd 
reduction  for  a  proper  range  stocking  adjustment  cannot  be  logically 
determined  at  this   time.    However,  it  is  felt  that  the  present 
herds  would  have  to  be  reduced  drastically  in  view  of  the  alreadj?- 
severly  overutilized  range  conditions. 


29 


Acreages  are  based  on  the  total  area  that  each  species  normally 
forages  over  and  do  not  take  into  consideration  mij^ed  or  over- 
lapping ranges. 


To  compensate  for  the  loss  of  relativelj''  flat  bottomlands  many  of 
the  animals  would  be  forced  onto  the  reservoir  ice.    As  discussed 
on  the  Libbjr  Unit^  edge  food  would  be  at  a  mnimurn  here,  especialljr 
as  a  result  of  impoundment  draw-down.      Ice  hazards  would  also  en- 
danger the  welfare  of  the  animals.    Another  probability  to  consider 
is  the  aniiiia.1  adjustment  to  changes  in  habitat  whereby  the  herds  may 
move  off  of  certain  ranges  or    concentrate  on  localized  areas.  This 
would  merely  antagonize  the  overuse  problem  on  existing  ranges.  Re- 
gardless of  the  animal  or  herd  behavior  responses  the  proposed  re- 
servoir will  envoke  msLnj  problems  detrimental  to  white-tailed  deer. 

Elk  populations  utilizing  the  -svinter  ranges  are  of  considerable  im- 
portance in  relation  to  range  com.petition  iirith  v/hite-tailed  deer, 
more  especiall}'-  during  critical  periods.    With  the  onset  of  exces- 
sive snow  accumulation  elk  also  move  to  the  lower  benches  and  bottom- 
lands where  they  directly  com.pete  i-zith  the  white-tailed  deer  for 
available  food.    In  vievf  of  this  direct  competition  occuring  at  the 
present  time  on  the  overutilized  deer  ranges,  careful  consideration 
should  be  given  to  the  disposition  of  elk  in  the  event  of  dam  con- 
struction.   Follo\>dng  impoundment  the  existing  population  should  be 
reduced  and  maintained  at  a  level  wherebj''  they  would  not  jeopardize 
the  continuance  of  white-tailed  deer.    If  range  competition  con- 
tinues to  endanger  the  deer,  the  elk  should  be  removed  entirely  in 
as  much  as  they  are  the  secondary  species.    Reduction  or  removal  of 
elk  herds  in  relation  to  the  proposed  reservoir  should  be  restricted 
to  those  herds  that  utilize  the  ra.nges  abutting  the  lower  Fisher 
Ri.ver  from  Cow  Creek  doivnstream  to  the  Kootenai  River,  Figure  23. 

The  flowage  impact  upon  mule  deer  is  felt  to  be  of  little  or  no 
consequence.    Even  though  v/hite-tailed  deer  and  elk  are  forced  into 
the  bottoms  during  severe  snow  storms,  mule  deer  remain  at  higher 
elevations.    Here  thej  manage  to  maintain  lanes  for  movement.  The 
7.0  percent  species  range  reduction  by  flooding,  as  shoMi  in  Table 
21,  is  not  as  significant  a  loss  as  it  appears.    The  area  is  fre- 
quented only  occasional!}!'  hj  a  relatively  few  mule  deer. 

The  second  major  aspect  of  impact  analyzed  in  this  report  is  the 
proposed  plans  for  relocating  the  Great  Northern^Railroad,  as  sub- 
mitted by  the  U,  S,  Forest  Service. Figure  34^^  shows  the 


A  detailed  analysis  of  these  relocation  plans  appear  in  the 


U,  S,  Forest  Service  report,  Impact  of  the  Proposed  Libb:/"  Dam 
Upon  the  Forest  Economy  of  Lincoln  County/,  Montana,  August 
1953. 

31/    The  transportation  relocation  plans  appearing  in  Figure  24 

were  reprinted  by  permission  of  the  U.  S,  Forest  Service  from 
the  U,  S.  F,  S.  report,  Impact  of  the  Proposed  Libb^/  Dam  Upon 
the  Forest  Economy  of  Li.ncoln  County,  Montana ,  August  1953, 
p.  33 , 


-63- 


f.^aums  vi^HicH  muLO  not  be  disturbed  — 


®  AfPECTED  PORTION  OP  MONTANA  HIGHWAY  37 


.  APfECTEd  PORTION  OP  GREAT  NORTHERN  RAILROAD 
APfECTED  PORTION  OP  OTHER  ROADS 


Fig.  34 


present  principal  transportation  arteries  and  the  relocatio?.i  alter- 
nati.ves  for  Bain  Site  204. S.    From  this  it  can  be  seen  that  ref^arcl- 
less  of  which  one  of  these  pla.ns  is  adopted  the  rerouting  of  the 
Great  Northern  Ra.ilroad  would  remain,  the  sair.e. 

The  impact  of  relocation  is  of  little  concern  from  Libb]7  to  a  point 
approximately  24  miles  south.    But  at  this  point  the  tracks  turn 
northeast  into  the  lov/er  Fisher  River  drainage.    Here  the3^  continue 
downstream  to  the  mouth  of  Wolf  Creek  vdiere  they  turn  east  and  pro- 
ceed up  this  drainage.    From  the  data  presented  relative  to  the 
sizeab]j2  deer  and  elk  herds  mthin  the  lower  Fisher  River-Wolf  Greek 
area,  the  impact  of  the  proposed  railroad  relocation  throu,5;h  this 
area  is  readily  discernable. 

It  would  be  during  periods  of  excessive  snow  depth  that  the  effects 
would  be  of  greatest  concern.    The  effects  of  herd  movement  onto  the 
cleared  tracks  would  rapidly  result  in  devastation  of  the  x/hite-tailed 
deer  and  elk  herds.    During  the  critical  winter  period  in  1954,  var- 
ious secondary  logging  access  roads  were  cleared  of  snow  in  the 
lower  Fisher  River  drainage.    Hundreds  of  deer  and  sizeable  m:mibers 
of  elk  immediatelir  sought  out  these  open  areas  for  ease  of  movement. 
With  the  relocation  of  the  railroad  through  this  mntering  s.rea  the 
animals  would,  by  natural  behavior,  concentrate  on  the  cleared 
tracts  inducing  mass  slaughter  by  each  passing  train. 

To  allevia,te  such  a  m.ajor  problem  it  is  recommended  that  cooperative 
plans  be  initiated  and  fi.nancial  agreements  drawn  up  betx-feeri  in- 
volved agencies  ^Tiiereby  the  Great  Northern  right-of-wajT-  could  be 
enclosed  by  deer  proof  fencing.    Right-of-way  enclosure  should  be 
from  a  point  imere  the  tracks  enter  the  lower  Fisher  River  drainage 
to  approxiimitel}^  8  mi.les  up  the  IVblf  Creek  drainage.    This  'ifould  be 
a  distance  of  approximately  22  miles.    In  addition,  a.dequate  cattle- 
type  guards  should  be  situated  at  both  openings  of  the  fence  to  in- 
sure against  Eiigrating  animals  gaining  access  to  the  track  enclosure. 

Upon  fencing  the  railroad  important  migration  and  inter-range  use 
routes  wuld  be  blocked.    To  correct  the  problem  it  is  felt  that  a 
s37-stem  of  big  game  underpasses  would  have  to  be  constructed  at 
various  points  along  the  track  route.    This  is  of  special  concern 
on  the  lower  I'/olf  Greeic  area,    l^i/hite-tailed  deer  normally  iidgrate 
in  mass  domi  the  drainage  to  th.e  west  slopes  of  the  lower  Fisher 
River  vihsre  they  then  divide;  a  portion    of  the  animals  moving  to 
the  north  and  a  portion  to  the  south.    Also  the  winitering  herds 
along  the  upper  section  of  the  lower  Fisher  River  would  need  inter- 
range  access  routes.     It  is  felt  that  in  all  probabilitj^  deer  and 
elk  would  soon  accustom  themselves  to  the  loca,tion  and  use  of  the 
underpasses  a.nd  thereby  continue  their  norm,al  pattern  of  migration 
to  wintering  areas. 

Four  uxiderpasses  would  no  doubt  be  adequate  in  permitting  the  con- 
tinuation of  normal  animal  vmnitering  behavior.    These  sliould  be 
located  approximatel3r  as  follows:     (l)  1  mile  up  Wolf  Creel: ,  (2) 
near  the  mouth  of  Cow  Creese,  (3)  between  the  miouths  of  Snell  and 


McKillop  Creeks,  and  (4)  near  the  mouth  of  Squaw  Creek c    All  the 
streams  referred  to  in  location  are  secondary  drainages  of  the 
lower  Fisher  River. 

It  appears  that  the  action  of  fencing  and  construction  of  underpasses 
would  alleviate  the  impact  of  the  Great  Northern  Railroad  upon  the 
big  game  populations  within  the  wintering  area.    The  point  to  be 
stressed  is  the  essential  need  of  this  action  as  an  assurance  toward 
the  welfare  and  continuance  of  white-tailed  deer  herds  using  the 
lower  Fisher  River-Wolf  Creek  ^vintering  area« 

Jennings -Gateway  Management  Unit 

The  greater  part  of  the  Unit,  Figure  20,  consists  of  forested  land, 
with  the  exception  of  a  few  scattered  bottomland  ranches,  the  town- 
sites  of  Warland,  Ural  and  Rexford,  and  the  rolling  grassland  hills 
north  of  Rexford,    Topography  over  many  portions  of  the  area  is 
quite  rugged,  made  up  of  terraced  benches  interspersed  with  rock 
cliffs.    This  type  of  terrain  is  prevalent  adjacent  to  the  Kootenai 
River  from  Tenmile  Creek  north  to  Stonehill.    Figures  7  and  36 
typifjr  the  rugged  and  steep  slopes  of  the  aforementioned  area. 
Elevations  within  the  Unit  vary  from  about  2,000  to  6,000  feet.  In 
general,  the  Flathead  Mountains  comprise  the  eastern  half  of  the 
area  and  the  Purcell  Mountains  the  western  half,  both  ranges  abutting 
the  Kootenai  River, 

Annual  snow  depths  are  less  of  a  problem  here  than  within  the  Fisher 
River-Wolf  Creek  Unit,    Average  depths  range  from  approximately  6 
inches  to  2  feet.    Winter  temperatures  drop  as  low  as  30  degrees 
below  zero,  however,  in  general,  the  thermometer  seldom  drops  below 
a  minus  10  degrees. 

Summer  range  -  deer  and  elk.    The  Jennings-Gateway  Management  Unit 
comprises  a  total  land  area  of  approximately  500,050  acres,  all  of 
which  is  classified  as  summer  range  for  deer  and  elk.    However,  the 
great  majority  of  animals  utilize  the  north  and  east  exposed  slopes 
of  dense  timber  during  the  summer  months. 

In  general,  the  summer  range  can  be  classified  into  four  major  vege- 
tative types  as  on  the  two  proceeding  Management  Units:  (l)  stream- 
bottom  t3rpes  consisting  primarily  of  broadleaf  species  such  as  cotton- 
wood,  birch,  alder,  dogwood  and  willow;  (2)  open  ponderosa  pine  t3rpes 
on  the  southern  and  western  slope  exposures  \n.th  a  ground  cover  of 
various  browse  species  such  as  serviceberry,  chokecherry,  snowberry, 
Oregon  grape,  spirea,  ninebark,  nannyberrjr  and  snowbrush;  (3)  dense 
Douglas  fir-western  larch-lodgepole  pine  types  on  the  northern  and 
eastern  slope  exposures  with  a  groimd  cover  of  various  browse  species 
such  as  mountain  maple,  nannyberry,-  serviceberry,  snowberry,  rose 
and  kinnikinnick;  (4)  open  grassy  or  brush  hillsides  interspersed 
with  browse  species  such  as  mock  orange,  ninebark,  serviceberry, 
snowbrush,  redstem  ceanothus  and  chokecherry.  In  addition  to  the 
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Figure  35 


Winter  mule  deer  and  mountain  sheep  winter  ra,nge 
near  Stonehill  —  Jennings -Gateway  Management 
Unit 


four  preceeding  general  types    there  is  a  localir.ed  area  of  approxi- 
mately 900  acres  consisting  of  a  cedar,  western  larch  and  spruce 
vegetative  tj^pe.    This  type  is  situated  on  the  Kootenai  River  low- 
lands across  from  the  to\msite  of  Ural. 

Deer  and  elk  begin  their  annual  rd.gration  or  dispersion  off  the  v/inter 
ranges  and  onto  the  summering  areas  in  late  March  or  early  April. 
This  movement  is  primarily  dependent  upon  the  existing  conditions 
of  snov/  depth  at  higher  elevations  and  on  the  north  and  east  expo- 
sures.   Movement  off  these  ranges  tov/ard  the  winter  concentration 
areas  generally  begins  in  late  October.    Again  prevailing  snow  con- 
ditions influence  this  movement.    Early  snowstorms  at  liigher  eleva- 
tions tend  to  activate  the  fall  iTiigration.    The  intensity  of  move- 
ment is  proportional  to  the  severity  and  duration  of  these  stomas. 

Throughout  the  Unit  there  is  an    overabundance  of  excellent  summer 
range.    Hence  the  construction  of  a  dam  at  River  Mile  204,9  would 
not  effect  the  normal  activities  of  simimering  deer  and  elk  popula- 
tions . 


Sujimier  range  -  bighorn  mountain  sheep.    The  Ural-Ti'/eed  bighorn  sheep 
herd  is  confined  to  ranges  lying  within  the  Jennings -Gat ev;ay  Unit. 
The  summer  range  of  this  species  comprises  a  total  land  area  of 
appro^dimately  69,650  acres,  located  on  the  east  side  of  the  Koo- 
tenai River  from  Cripple  Horse  Creek  north  to  Beartrap  Mountain 
above  Stonehill,    Figure  37  shows  the  bighorn  sheep  surmner  range 
area  in  the  Flathead  Mountains, 

The  open  ponderosa  pine  vegetative  type  at  higher  elevations  is 
most  generally  utilized  by  the  sheep  as  summer  range.    However  the 
extremities  shown  in  Figure  37  are  inclusive  of  all  four  general 
types  previously  discussed  imder  summer  big  gajne  ranges.  The 
dense  Douglas  fir-western  larch-lodgepole  pine  type  is  used  to 
some  ejctent  though  primarily  as  passage  areas.    A  great  many  of 
the  ewes  and  lambs  utilize  the  area  depicted  as  winter  range 
throughout  the  year,  foraging  on  the  south  and  west  exposed  bunch 
grass  benches  adjacent  to  the  Kootenai  River. 

Bighorn  sheep  have  been  observed  in  areas  other  than  shoivn  in  the 
included  range  map  although  no  factual  data  was  available  for  es- 
tablishing new  range  extremities.    Observations  have  been  made  on 
small  numbers  of  animals  on  the  west  side  of  the  Kootenai  River 
near  Stonehill  and  also  in  the  southern  part  of  the  County  near 
McGinnis  Creek.    All  laiown  authenticated  observations  were  made 
during  the  winter  months  on  these  areas. 

Winter  range  -  deer,  elk  and  bighorn  sheep.    Of  the  tlnree  manage- 
ment units  discussed  in  this  report  the  least  amount  of  informa- 
tion on  \irinter  range  and  \^dntering  behavior  of  big  game  was 
available  for  the  Jennings-Gateway  area.    For  this  reason  the 
findings  on  the  two  former  units  have  been  used  as  a  guide  in 
drawing  conclusions  and  making  recommendations  where  possible, 
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The  elevational  distribution  of  wintering  animals  within  the  Unit  is 
generally  from  stream  bottom  up  to  approximately  4,000  feet  on  the 
south  and  west  open  j^-ellow  pine  exposures.    Above  the  4,000  foot 
elevation  mean  temperatures  are  well  below  freezing  during  the  win- 
ter months  with  all  precipitation  accumulating  in  the  form  of  snow. 
North  and  east  exposures  extend  the  range  of  this  micro-climate  well 
below  4,000  feet  v/hich  results  in  excessive  snow  accumulation.  ' 

Due  to  the  steepness  of  the  slopes  and  more  rugged  topography,  typical 
of  this  area,  a  greater  part  of  the  winter  range  is  situated  at  lower 
elevations  than  on  the  Libby  or  Fisher  River-Wolf  Creek  Units.  The 
prevalence  of  mule  deer  range  and  populations  over  white-tailed  deer 
can  no  doubt  be  attributed  in  part,  to  this  rugged  terrain.  Figures 
35  and  36  show  the  general  type  of  area  utilised  as  winter  range. 
During  milder  and  m^ore  open  winters  the  big  game  species  in  ques- 
tion, more  especiallj^  deer  and  elk,  will  also  utilize  the  north  and 
east  exposures  consisting  of  a  dense  Douglas  fir-western  larch-lodge- 
pole  pine  type. 

The  winter  ranges  within  the  Unit  can  be  classified  into  three 
general  forest  types:     (l)  stream-bottom  types  consisting  of  broad- 
leaf  trees  such  as  cottonwood,  birch,  alder,  dogwood  and  willow; 
(2)  open  ponderosa  pine  types  located  on  the  south  and  west  expo- 
sures with  a  ground  cover  of  various  browse  species  such  as  choke- 
cherry,  nannyberr3^,  serviceberry  and  snowbrush;  and  (3)  open  grassjr 
and  brushy  ridge  and  slope  t^rpes  with  browse  species  such  as  mock 
orange,  serviceberry,  chokecherry  and  ninebark.    The  first  vegeta- 
tive type  is  generally  only  lightly  used  during  normal  winters. 
The  third  type  listed  consists  largelj^  of  terraced  benches  on 
steep  cliffs  utilized  hy  mule  deer  and  bighorn    sheep.    The  maps 
in  Figures  21,  22,  23  and  37  show  the  white-tailed  deer,  mule 
deer,  elk  and  mountain  sheep  \ia.nter  ranges,  respectively,  for  the 
Unit. 

Within  the  Jennings -Gateway  Management  Unit  deer,  elk  and  mountain 
sheep  normally  utilize  a  total  land  area  of  approximately  76,700 
acres 32/  as  winter  range.    Wliite-t ailed  deer  forage  over  30,080 
acres  of  the  total  Tvlntering  area,  mule  deer  over  37,040  acres, 
elk  over  20,840  acres  and  mountain  sheep  over  27,320  acres.  Table 
23.    Thirty-three  thousand  two  hundred  and  eightj'-  acres  or  43.3 
percent  of  the  total  area  is  classified  as  mixed  range,  utilised 
by  variable  species  combinations  of  deer,  elk  and  mountain  sheep. 
Table  24  shows  the  range  use  by  species  and  species  combinations. 
The  data  presented  in  this  table  indicates  the  degree  of  inter- 
species competition  for  available  v/inter  range,  especially  Tirith 
reference  to  elk,  white-tailed  deer  and  mountain  sheep.    The  latter 
two  species  are  those  more  highly  desired  by  sportsmen  of  the 
County. 


32/    All  w.nter  range  figures  were  derived  on  the  basis  of  a  normal 
or  average  mnter  in  this    area  and  are  subject  to  acreage 
flucuation,  dependent  on  snow  conditions. 
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Table  23,^    Species  use  of  the 

total  idnter  range 

area  (76,700 

pxres)  within  the  T 

enriin p;  s -Gat  ewa.y  Man 

a2;enient  Unit. 

Percent  of 

Species 

Acres 

Total  Area 

Wfiite-tailed  deer 

30,080 

39.0 

Mule  deer 

37,040 

48.3 

Elk 

20,840 

27.2 

I'lcuntain  slieep 

27,320 

36.6 

Table  24.      Species  and  interspecies  use  on 

the  mnter 

ra,nff,es 

within  the  J enninjs; s -Gat eway  Man 

a,s;ement  Unit 

s. 

Percent  of 

Species 

Acres 

Total 

'vftiite-t ailed  deer  (onl^r) 

8,960 

11.7 

Mule  deer  (onljr) 

8,930 

11.6 

Elk  (only) 

9,630 

12.6 

Mountain  sheep  (onl}'-) 

15,900 

20.7 

Wiite-tailed  deer  and  mule  deer 

11,090 

14.5 

li/jiite-t ailed  deer  and  elk 

3,170 

4.1 

Mule  deer  and  ellv 

3,530 

4.5 

Miite-t ailed  deer,  mule  deer  and  elk 

4,070 

5.3 

Wnite-tailed  deer  and  raountain  sheep 

1,560 

2.0 

Miule  deer  and  mountain  sheep 

8,190 

10.7 

Elk  and  mountain  sheep 

440 

0.7 

White-tailed  deer,  mule  deer,  and  momitain 

sheep 

1,230 

1.6 

Total 

76,700 

100.0 

As  noted  in  Figure  37,  the  mountain  sheep  winter  on  an  area  adja- 
cent to  the  Kootenai  River  from  Cripple  Horse  Creek  north  to  Bear- 
trap  Mountain.    This  area  is  typified  in  having  a  very  rugged 


33/    Acrea.ges  are  based  on  the  total  area  tha,t  each  species  normally 
forages  over  and  do  not  take  into  consideration  mixed  or  over- 
lappj.ng  ranges. 
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topography  consisting  of  a  series  of  discontinuous  benches  and  ledges 
varying  in  vertical  height  from  a  few  feet  to  approximately  200  feet. 
The  horizontal  plane  of  these  benches  is    relativel}^  level  and  varies 
in  width  from  a  few  feet  to  about  150  feeto    Photographs  in  Figures 
6,  7,  35;,  36,  38  and  39  show  representative  portions  of  the  terrain 
utilized  by  the  Ural-Tweed  momitai.n  sheep  hera  a.s  winter  range « 

Elk  utilise  the  upper  limits  of    their  ranges  throughout  the  greater 
part  of  a  normal  winter «    However  they  ha.ve  been  observed  feeding 
at  lower  elevations  for  short  intervals  even  during  average  \irlnters. 
With  the  onset  of  critical    mnter  periods  and  an  excessive  accumula- 
tion of  snow  the  elk  and  deer  are  forced  off  the  steep  slopes  and 
into  the  valley  bottoms »    In  as  much  as  the  mule  deer  range  at  lower 
elevations  because  of  the  rugged  topography  the37-  too  are  forced  into 
the  bottom  lands  during  critical  periods c    Such  forced  movement  hj 
this  latter  species  was  not  found  to  be  prevelent  on  the  Libby  or 
Fisher  River-Wolf  Creek  Unit  due,  in  part,  to  the  animals  ability 
to  maintain  movement  through  deep  snow  on  less  rugged  terrain.  A 
relatively  few  mountain  sheep  are  also  forced  to  the  bottom  lands 
during  these  critical  periods.    Figures  24  and  28  denote  the  occur- 
rence of  excessive  snow  depth  as  compared  to  that  of  a  normal  winter 
as  showi  in  Figures  25,  26  and  29. 

A  specific  range  acreage  reduction  hj  species  during  critical  periods 
was  not  obtained  on  the  Unit,    However,  from  field  observations  it 
can  be  readily?-  assimied  tha.t  the  winter  ranges  are  forcibljr  reduced 
by  a  percentage  similar  to  that  found  on  the  lower  Fisher  River 
area  during  such  periods. 

As  previously  noted,  the  areas  do  get  some  year  around  use  by  deer, 
and  more  especially  by  moimtain  sheep  (ewes,  lambs  and  yearlings). 
The  deer  herds  that  annually  migrate  onto  the  winter  areas  are  from 
the  Flathead  and  Purcell  mountains  adjacent  to  the  Kootenai  River 
from  Jennings  to  Gateway,    Figure  2  shov/s  the  pattern  of  migratory 
routes.    Mountain  sheep  move  onto  the  mnter  ranges  from  their  ad- 
joining summer  areas  shovm  on  the  map  in  Figure  37,    Even  though 
the  seasonal  movements  of  elk  are  not  definitelj?"  Imom,  it  is  felt 
that  those  animals  wintering  on  the  west  side  of  the  Kootenai  River 
move  in  from  sumraer  range  areas  immediately  to  the  northwest.  Those 
wintering  on  the  east  side  of  the  river  appear  to  m.ove  in  from 
sumtner  areas  situated  north  of  the  Kootenai-Wolf  Creek  divide. 

Winter  range  conditions  within  the  Unit  are  as  a  whole,  somewhat 
better  than  on  the  tv/o  preceeding  Units.    However,  there  is  some 
overutilization  on  the  Warland  area  though  this  is  not  severe.  The 
principal  browse  species  found  on  the  ranges  are  serviceberry,  choke- 
cherry,  snowbrush,  Oregon  grape,  red  osier  dog^vood,  mountain  maple, 
kinnikimiick,  mock  orange,  snowberry,  redstem  ceanothus,  rose, 
willow,  red  birch,  alder,  nannyberry,  ninebark,  cottonwood  and  some 
bitterbrush  on  localized  areas.    The  latter  species  is  most  abundant 
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Figure  38.    Rugged  terrain  of  Ural-'Tiveed  momtain  sheep  winter 
range  in  the  vicinity  of  Ural,  Montana 


Figure  39,     Ural-l^feed  mountain  sheep  winter  range  north  of 
Ten  Mile  Creek 
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in  the  vicinit}^  of  Young  Creek.    Spec5.es  of  grasses-:^  found  on  the 
terraced  rock  benches  of  the  mountain  sheep  range  consist  of  blue- 
bunch  v^heat grass,  Sandberg  blnegrass,  beardless  wheatgrass,  rough 
fescue  and  purple  reedgrass.    Sedges  a.re  a.lso  present  on  these 
rugged  bench  areas .    Connnon  perennials  and  annuals^ii/  on  this  area 
are  aluxirootj,  beardtongue,  buclafheat,  buttercup,  arnica,  j'-arroTv, 
balsaiiiroot  a.nd  stonecrop.  ■  • 

Both  the  sujrjiier  and  xd-Uter  ranges  are  utilized  to  some  extent  bjr 
domestic  li.vestock,    Hov/ever  the  livestock-big  game  range  competi- 
tion would  be  greatljT-  reduced  or  obliterated  by  the  construction 
of  a  dam  and  the  inundation  of  bottoral.and  ranches. 


Wintering  populations  -  deer  and  elk.    The  most  iatensive  and  recent 
big  game  population  study  conducted  on  the  Unit  was  by  Zajanc  during 
the  winter  of  1947-48.    Findings  of  this  study  noted  that  there  was 
a  white-tailed  deer  population  of  approxima,tel3r  1,260  aniraals  and  a 
mule  deer  pop^^ilation  of  a,bout  2,010  a.nimals  inhabiting  the  ranges. 
As  previously  noted,  the  predomj.na,nce  of  the  latter  species  can  no 
doubt  be  attributed  primarily  to  the  rugged  type  of  terrain  which 
is  typica,!  of  the  area,  especially  from  Five  Jlile  Creek  north  to 
Stcnehill. 

Little  is  kno^ivn  to  date  on  the  mOToDer  of  ellc  that  utiliz.e  the  winter 
ranges.    The  main  herd  concentrations  are  located  on  Alexander, 
Dunn,  Canyon  and  Cripple  Horse  Creeks.    From,  observations  made  by 
interested  agencies  it  is  felt  that  the  ell:  are  slowl^^  increasing 
annually. 

Wintering  popula.tion  -  mountain  sheep.    The  miost  reliable  studies 
condu^cted  on  the  Ural-Tweed  sheep  herd  were  in  1941  (Brink)  and 
1947-48  (Zajanc).    At  th.ese  times  it  v^as  concluded  that  the  enter- 
ing population  was  approximatel],?"  100  and  168  aniraals,  respectively. 
Subsequent  estimates  b]^  the  U.  S.  Forest  Service  and  the  Montana 
Fish  and  Game  Depa,rtment  have  varied  the  population  between  145  and 
400  anim.als.    The  last  estiiTiate  figure,  1953,  placed  the  herd  at 
400  5.nimals.    From  all  indications  this  figui^e  is  considerablj?"  high 
and  it  is  felt  that  the  present  total  population  probably  does  not 
exceed  150-175  anim.als. 

For  some  years  there  has  been  speculation  of  tlieories  a.s  to  why  the 
sheep  herd  is  remaining  m.ore  or  less  static.    However,  to  date  speci- 
fic investigations  have  not  been  conducted  relative  to  this  matter. 

Himter  harvest.    Little  factual  data  i/as  available  on  the  annual 
hunter  harvest  for  the  Unit,    Hov/ever,  from  knovm  data  throughout 
the  Count}''  it  can  be  readil3r  assumed  tha.t  the  deer  and  elk  harvest 


Species  of  grasses  and  annuals  obtained  fror;i  report,  Ural-Tweed 


Sheep  Pro.ject,  B.  W,  Brink,  U.  S.  F.  S.,  1940-41. 
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is  also  insufficient  here.    This  light  hunter  take  can  be  3ttri- 
buter",  in  part,  to  the  rugged  terrain  which  increases  the  difficulty 
in  pursuing  huntable  animals. 

The  legal  hunting  of  mountain  sheep  in  the  Ural-T\feed  herd  was  opened 
for  the  first  time  during  1954,    Hunting  was  conducted  on  a  permit 
system  basis  whereas  only  male  sheep  with  at  least  a  three-quarter 
curl  could  be  taken.    Five  permits  were  issued  and  from  information 
received  to  date  only  two  hunters  were  successful. 

Impact  of  the  proposed  Libby  Dam  (t'iile    204,9)  upon  the  deer,  elk 
and  mountain  sheep  resource  within  the  Jennings -Gateway  Management 
Unit.    The  principal  impact  that  will  be  initiated  on  the  Jennings- 
Gateway  Unit  by  the  construction  of  a  dam  at  River  Mile  204.9  will 
be  the  loss  of  big  game  ranges  as  a  result  of  reservoir  inundation. 
The  analysis  of  impact  presented  herein  mil  be  restricted  to  this 
range  loss  effect  even  though  the  proposed  dara  \n.ll  no  doubt  encite 
other  indirect  effects  upon  the  big  game  resources. 

In  as  much  as  the  summer  range  area  is  situated  primarily  at  higher 
elevations  and  is  excellent  in  condition  the  effects  of  the  proposed 
reservoir  on  this  area  will  not  be  of  any  significance.    The  ^miter 
range,  as  previously  noted,  comprises  the  limiting  factor  to  existing 
big  game  populations,  hence,  it  is  the  area  of  major  concern  rela- 
tive to  this  report. 

Within  the  Unit  there  is  a  total  land  area  of  approximately  76,700 
acres  classified  as  deer,  elk  and  mountain  sheep  winter  range. 
Figures  21,  22,  23  and  37.    Of  this  total  area  white-tailed  deer 
utilize  approximately  30,080  acres,  12,440  or  41,4  percent  of 
which  will  be  inundated;  mule  deer  utilize  37,040  acres,  10,010 
acres  or  27  percent  of  which  will  be  inundated;  elk  utilize  20,840 
acres  or  10.7  percent  of  which  will  be  inundated;  and  moimtain 
sheep  utilize  27,320  acres,  3,650  acres  or  13,4  percent  of  v^hich 
will  be  inundated.    The  species  use  of  the  ^miter  range  area  and 
the  acreage  lost  by  inundation  is  shoxm  in  Table  25.  Thirty-three 
thousand  two  hundred  and  eighty  acres  or  43,4  percent  of  the  total 
acreage  is  classified  as  mixed  range,  utilized  by  species  combina- 
tions of    deer,  elk  and  mountain  sheep.    Eleven  thousand  and  sixty 
acres  or  34,1  percent  of  this  will  be  inmidated.    Species  and  inter- 
species use  on  the  winter  ranges  is  shown  in  Table  25. 

In  analj'^zing  the  possible  problems  to  be  brought  about  by  the  pro- 
posed reservoir  it  was  found  to  be  very  difficult,  and  virtuall}'- 
impossible  in  many  instances,  to  set  forth  precise  conclusions  and 
recommendations.    Alleviations  to  many  of  the  problems  are  unanswer- 
able.   Also,  the  many  influencing  and  variable  factors  that  control 
animal  behavior  response  such  as  climatic  conditions,  range  use, 
and  the  unequal  animal  distribution  on  the  ranges,  necessitated  on 
the  presentation  of  probable  situations  that  are  likely  to  arise. 

The  winter  range    area  to  be  lost  by  inundation  consists  primarily 
of  stream  bottoms  and  low  bench  lands.    This  portion  of  the  range 
is  only  lightly  used  by  big  game  animals  during  the  course  of  a 
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Table  25.^  Species 

use  of  the  total  ;d.nter  ran;2;e 

area  (76,700 

acres) 

on  the  Jennings -Gateway  Mana;gi;ement  Unit 

and  the 

DTOTospd  ran,' 

?;e  loss  by  inundation. 

Percent  of 

Total 

Proposed  Acres 

Range  Use 

Species 

Acres 

Inundated 

Reduction 

Wiite-t ailed  deer 

30,080 

12,440 

41.4 

Mule  deer 

37,040 

10,010 

27.0 

Ellv 

20,840 

2,230 

10.7 

Mountain  sheep 

27,320 

3,660 

13.4 

Table  26.      Species  and  interspecies  use  on  winter  ranges  of  the 
Jennings -Gateway  Management  Unit  and  the  proposed 
range  loss  by  inundation. 

Total       Acres       Percent  of 
Species  Acres    Inundated    Total  Area 


l^ite-tailed  deer  (only) 

8,960 

3, 

610 

40.7 

Mule  deer  (only) 

8,930 

460 

5.2 

Elk  (only) 

9,630 

Mountain  sheep  (only) 

15,900 

70 

0.4 

l\niite-t ailed  deer  and  mule  deer 

11,090 

5, 

250 

47.3 

Miite-t ailed  deer  and  elk 

3,170 

1, 

200 

37.8 

Mule  deer  and  elk 

3,530 

\#iite-tailed  deer,  mule  deer 

and  elk 

4,070 

1, 

020 

25.1 

Wliite-tailed  deer  and  mountain 

sheep 

1,560 

310 

19.9 

Mule  deer  and  mountain  sheep 

8,190 

2, 

230 

27.2 

Elk  and  mountain  sheep 

440 

White-tailed  deer,  mule  deer. 

and  mountain  sheep 

1^230 

1, 

050 

85.4 

Total 

76,700 

15, 

200 

19.8 

35/    Acreages  are  based  on  the  total  area  that  each  species  normally 
forages  over  and  do  not  take  into  consideration  mijced  or  over- 
lapping ranges. 
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normal  v/inter.    However,  again  the  situation  exists  whereas  these 
lowlands  are  essential  to  the  continued  vrelfare  of  the  deer  herds 
during  critical  winter  periods  of  excessive  snow  depth.    In  view 
of  this  it  is  necessary  to  base  the  impact  of  the  proposed  dam 
upon  big  game  in  direct  relation  to  the  occurrence  of  such  periods. 
Even  though  the  frequencj/^  of  these  periods  was  not  determined  they 
were  Imov/n  to  have  existed  during  the  winters  of  1941-42,  1944-45, 
1946-47  and  1953-54.    As  previously  noted,  the  occurrence  of  severe 
snow  storms  and  excessive  snow  accinnulation  forces  the  deer  and 
elk  off  the  steep  slopes.    The  animals  are  then  compelled  to  re- 
strict their  movements  to  the  bottomlands.    Here  the  total  area  of 
use  is  only  a  fraction  of  the  normal  winter  range. 

The  41.4  percent  or  12,440  acre  range  loss  to  white-tailed  deer  by 
inundation  and  the  27,0  percent  or  10,010  acre  loss  to  mule  deer 
during  the  course  of  normal  winters,  will  no  doubt  necessitate  a 
herd  reduction  toward  maintaining  a  proper  range-animal  balance. 
The  extent  of  reduction  to  offset  the  range  loss  impact  is  not 
predictable,  especialljT-  in  view  of  the  fact  that  these  bottomlands 
are  only  lightly  used  during  average  winters.    The  10.7  and  13,4 
percent  range  loss  to  elk  and  mountain  sheep,  respectively,  during 
average  winters,  appears  to  be  of  little  significance  due  to  the 
ranging  habits  of  these  species. 

With  the  occurrence  of  a  severe  snow  depth  period  the  loss  of  bottom- 
land areas  then  becomes  a  critical  matter  to  all  four  species  in 
question,  more  especiall}''  deer.    It  is  during  such  periods  that  the 
maintainance  of  a  continuing  herd  is  in  jeopardy.    However,  again 
the  species  response  cannot  be  predicted  with  any  certainty.  It 
has  been  shoivn  that  the  extremities  of  the  winter  range  are  forcibly 
constricted  to  approximately  one-half  or  less  of  the  normal  entering 
area  during  these  periods.    Here  the  animals  are  concentrated  where 
competition  for  available  food  is  highly  acute  among  species.  Due 
to  the  rugged  terrain  of  the  Jennings-Gateway  Unit  all,  or  a  great 
portion,  of  the  land  to  be  flooded  on  the  winter  area  will  be  that 
utilized  as  critical  range,  mth  the  exception  of  that  for  mountain 
sheep.    This  species  has  shotra  a  greater  capability  towards  existance 
during  excessive  snow  conditions  by  remaining  in  the  shelter  of  rock 
ledges  above  the  flowage  line.    However  some  of  the  animals  have  been 
forced  to  the  lowlands  as  indicated  hj  field    observations  and  re- 
cords of  those  killed  by  passing  trains.    From  this  it  appears  that 
the  existing  sheep  herds  will  not  loose  as  large  a  percentage  of 
their  critical  range  through  impoundment  as  deer  and  elk.  However 
a  population  adjustment  would  possibly  become  necessary  for  the 
continued  welfare  of  the  entire  herd. 

Considering  deer  and  elk,  especially  white-tailed  deer,  there  is  no 
compensation  for  the  loss  of  this  essential  range  type.    The  rela- 
tively flat  lowlands  must  be  available  to  the  animals  for  purposes 
of  continued  mobility  and  feeding  throughout  the  duration  of  exces- 
sive snow  accumulation  periods.    Even  under  the  present  conditions 
these  critical  periods  often  induce  tremendous  white-tailed  deer 
winter  lossed  tiirough  starvation.    Mule  deer  and  elk  suffer  less 
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due  to  their  size  advantage  relative  to  feeding,  : 

From  all  observations  and  factual  data  it  appears  that  the  impact 
of  the  proposed  reservoir  during  critical  periods  will  not  only 
primarily  control  the  size  of  deer  and  elk  herds  on  the  Unit  but 
will  also  endanger  the  probabilit}^  of  their  continued  existence 
in  reasona.ble  numbers .    It  is  apparent  that  the  deer  populations 
will  have  to  be  reduced  and  maintained  relative  to    the  occurrence 
of  critical  periods,  though  to  an  impredictable  level.    The  re- 
maining white-tailed  deer  and  a  large  portion  of  the  m.ule  deer 
population  ^d-ll  seek  out  movement  on  the  reservoir  ice  during 
severe  periods.    As  previously  discussed,  food  availability  would 
be  at  a  minimum  along  the  edges  of  the  frozen  impoundment  due. to 
the  water  draw-dox^ni    at  this  time  of  year.    This  draw-dovm  would 
also  induce  hazardous  ice  conditions  along  the  edges.    In  an 
effort  to  continue  feeding  there  is  the  possibility  that  deer 
herds  would  shift  from  their  accustomed  area  to  new  locations  or 
even  concentrate  on  small  localized  sections    v7here  food  was 
available.    In  the  event  of  any  one  or  a  combination  of  these 
probabilities  it  is  quite  possible  that  the  population  xrould  suffer 
devastating  losses  through  starvation  should  the  critical  period 
be  prolonged  for  any  length  of  time. 

Elk  herds  would  have  to  be  closely  observed,  even  during  noraial 
winters,  in  view  of  their  detrimental  effects  on  white-tailed 
deer.    Here  agai.n,  it  appears  that  the  species  population  will 
have  to  be  m.aintained  at  a  low  level,  possiblj'-  to  the  point  of 
complete  removal  in  an  effort  to  give  the  deer  herds  the  advantage 
needed  for  continued  survival  in  hujitable  nurabers. 
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APPMDIX  C.      BIG  GAJ'JE  LWESTIGATION  ~  DM  SITE  217,0 


The  impact  of  a  dam  at  River  Mile  217 .0  upon  the  big  ganie  resources 
of  Lincoln  County^  as  resolved  by  the  Montana  Fish  and  Game  Depart- 
ment, is  presented  in  the  following  analysis o    In  appraising  the 
impact  only  deer^,  elk  and  mountain  sheep  have  been  evaluated  in 
this  report e    The  effects  upon  moose^  bear  and  mountain  goats  will 
be  of  little  or  no  significance. 

The  big  game  Zone  of  Infli  lence  for  Dam  Site  217 0O5  Figure  19,  is 
composed  of  a  total  land  area  of  approximatel3^  704,845  acres.  By 
noting  Figures  8  and  19  it  can  be  seen  that  the  designated  zone 
corresponds  in  area  to  the  Jennings-Gateway  Management  Unit  (500,050 
acres)  plus  a  greater  part  of  the  lower  Fisher  River-Wolf  Creek 
drainage  (204,795  acres) «     Both  of  these  areas  have  previously 
been  discussed  in  detail  under  Dam  Site  204, 9 o    To  avoid  undue 
repetition,  in  as  much  as  the  maximum  reservoir  elevation  (2,459 
feet)  is  the  same  for  both  dam  sites,  many  phases  of  the  anal^/sis 
will  be  omitted  here  with  reference  made  to  the  detailed  discus- 
sion in  Appendix  Bo 

Big  game  smTHier  and  winter  ranges,  populations  and  hunter  harvest 
mil  not  vary,    in  general,  from  that  previously  discussed  for  the 
two  specific  areas  in  question.    Figures  21,  22,  23  and  37  show 
the  winter  ranges  of  white-tailed  deer,  mule  deer,  elk  and  moun- 
tain sheep,  respectively,  within  the  Zone  of  Influence  for  Dam 
Site  217 oO 


Impact  of  the  proposed  Libby  Dam  (Mile  217,0)  upon  the  deer,  elk 
and  momtain  sheep  resources  Tvithin  the  Zone  of  Influence, 


The  probable  impact  to  be  envoked  upon  big  game  with  a  dam  con- 
structed at  Mile  217,0  can  be  classified  into  two  major  categories; 
(1)  direct  loss  of  winter  range  by  inundation  and  the  ensuing 
animal  responses,  and  (2)  relocation  of  the  Great  Northern  rail- 
road and  its  effects  upon  big    game.    The  range  loss  impact  will 
be  entirely  restricted  to  that  area  formerly  designated  as  the 
Jennings -Gateway  Management  Unit,    In  as  much  as  the  effects  here 
will  be  primarilj^  the  same  for  either  dam.  site,  a  repetorial 
analysis  has  been  omitted.    Reference  is  made  to  Appendix  B  for 
a  detailed  discussion  of  the  reservoir  impact  upon  the  Jennings- 
Gateway  Unit. 

The  proposed  plan  for  relocating  the  Great  Northern  Railroad  rela- 
tive to  Dam  Site  217,0,  as  submitted  by  the  U.  S,  Forest  Service, 
is  of  great  concern  to  this  report.    Figure  40.^/  shows  the 


The  transportation  relocation  plans  appearing  in  Figure  24  were 
reprinted  by  permission  of  the  U,  S„  Forest  Service  from  their 
report,  Impact  of  the  Proposed  Libby  Dam.  Upon  tlie  Forest  Economy 
of  Lincoln  Coimty,  Montana,  August  1953,  p.  40, 
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PRESENT  PRINC/PAL  TRANS PORTATJ ON  ARTERIES 
/N  ZONE  OF /NFLUENCE  ANO  THREE 

RELOCATION  ALTERNATIVES- Dam  site  2110 


Fig.  40 


present  prjjicipal  transportation  arteries  and  the  relocation  alter- 
natives for  Dam  Site  217.0.    Regardless  of  whicli  plan  should  be 
adopted  the  relocation  of  the  railroad  V70tild  remain  the  same.  From 
Libbjr  to  Jennings  the  impact  would  be  of  little  concern.  However, 
at  approximate!}^  the  latter  point  tlie  tracks  would  turn  south  and 
follow  the  lower  Fisher  River  to  the  mouth  of  Wolf  Creek.  Here 
thej  would  turn  northeast  and  proceed  up  this  drainage  toward 
Strj'-ker.    From  the  data  presented  in  Appendix  3  relative  to  the 
siiseable  deer  and  elk  herds  wintering  within  the  lower  Fisher 
River-¥olf  Creek  area  the  adverse  impact  of  the  proposed  railroad 
relocation  is  readil}^  discernable. 

In  general,  the  effects  upon  the  a,rea  would  be  sijiilar  to  that  pre- 
"idousl3f  described  in  Appendi:?^:  B.    Wnereas,  during  periods  of  exces- 
sive   snow  accumulation,  in  particular,  a  great  proportion  of  the 
white-tailed  deer  herds  and  sizeable  niL^nbers  of  elk  would  see^c  out 
the  cleared  tracks  for  ease  of  mobilit^r.    This  would  enduce  mss 
slaughter  hj  each  passing  train.    To  alleviate  such  a  devastating 
effect  the  following  action  is  recGiiir,iended  in  the  event  a  dam  is 
constructed  s^t  Kile  217.0  a.nd  the  railroad  is  relocated  as  pro- 
posed in  Figure  40.    Cooperative  pla.ns  should  be  initia-ted  and 
financial  agreements  drra\^7n  up  between  involved  agencies  whereby 
the  Great  Northern  Railroad  right-of-way  could  be  adequately 
fenced    against  big  game  t-irough  the  effected  area.    This  would 
entail  enclosing  the  right-of-way  in  deer  proof  fence  from  the 
old  townsite  of  Jennings  to  a  point  approximately  8  irdles  up  the 
Wolf  Creek  drainage;  a  total  distance  of  about  19  miles.  In 
addition,  adequate  cattle-type  guards  should  be  situated  at  both 
openings  of  the  fence  to  insure  against  iidgrating  animals  gaining 
access  to  the  trade  enclosure.    To  allow  for  the  continuation  of 
normal  ancestral  migration  and  inter-range  movement  where  routes 
are  intersected  by  the  proposed  railroad,  it  is  ctlso  recomiuended 
that  a  sjstQiTi  of  big  game  underpasses  be  constructed  at  strategic 
locations.    This  is  of  special  concern  for  deer  herds  migrating 
j.n  froirx  both  the  I'lcMillan  Range  and  upper  Vfolf  Creek  drainage. 
Four  such  ujiderpasses  would  no  doubt  be  adequate  in  permitting 
the  continuation  of  normal  wintering  behavior,  as  discussed  in 
Appendijr.  B,    These  should  be  located  approximately  as  follows: 
(l)  1  rd.le  upstream  from  the  m.outh  of  the  Fisher  River,  (2)  ^ 
mile  north  of  the  mouth  of  Alder  Creek,  (3)  near  the  mouth  of 
Cody  Creek,  and  (4)  1  mile  up  Wolf  Creelu 

The  recomiiaended  actions  presented  here,  or  any  others  found  to 
be  more  feasible,  are  essential  in  view  of  the  continued  welfare 
and  existence  of  ^fhite-tailed  deer  herds  wintering  on  the  area. 


APPENDIX  D. 

SCIEI-ITIFIC  NOME^CIATURE  OF 
TREES,  SHRUBS,  GRilSSES  FORBES 


Trees 


Cottonwood    Populus  trichocarpa 

Cedar   Thuja  plicata 

Douglas  fir    .   Pseudotsii5;a  taxifolia 

Engelmann  spruce    Picea  engelmamii 

Grand  fir   Abies  graiidis 

Henilock   Tsuga  heterophj'-lla 

Lodgepole  pine    ...  Pinus  contorta 

Quaking  aspen    Populus  tremuloides 

Red  birch    Betula  fontinalis 

Western  larch    .,    Larix  occidentalis 

Wliite  pine   Pinus  raonticola 

Ponderosa  pine   ....  Pinus  ponderosa  ' 

Shrubs  ,   ,  ... 

Alder    Alnus  tenuifolia 

Big  sage   Arteiiiisia  tridentata 

Bitterbrush    .  .    Purshia  tridentata 

Chokecherry   Pruiius  deniissa 

Kinnikinnick    Arctostaphylos  urva-ursi 

Mock  orange   Philadelphus  lemsii 

Mountain  maple  .  .  ,  . ,   Acer  glabruin 

Mamiyberry    .........  Lepargyrea  canadensis 

Ninebark   Phj^-socarpus  malvaceus 

Oregon  grape  .....    Berberis  repens 

Red  Osier  dcgiTOod    Cornus  stolonifera 

Redstem  ceanothus   Cea,nothus  sanguineus 

Rose   Rosa  sp, 

ServiceberriT-   Amelanchier  alnifolia 

SnoTvberry    ,   S3rniphoricarpos  occidental 

Snowbrush    Ceanothus  velutinus 

Spirea    ....  Spirea  lucida 

Willow   Salix  sp. 

Grasses 

Alfalfa  -   Medicago  sativa 

Barley    Hordeum  sp. 

Beardless  wheatgrass    Agropyron  inerme 

Domiy  chess   Bromus  tectorurn 

Idaho  fescue    Festuca  idahoensis 

Needle  grass    Stipa  sp. 

Oats  Avena  sp. 

Orchard  grass    Dactylis  glomerata 

Pine  grass    Calaraagrostis  rubescens 
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Grasses,  continued <. 

Purple  reedgrass  ,  .  »  «  o  .  .  Calamagrostis  purpraescens 

Red  top    ..«,.  «■»..  Agrostis  alba 

Sandberg  bluegrass  »  ,  ,  «   »  .  •  .  «  .  Poa  secunda 

Smooth  brome  ».  ..<,<>.,.,«..  Bromus  inermis 

Timothy   Phleum  sp, 

tfceat    ....e...»..o.<,.e.  Triticiffii  sp. 

Rough  fescue         o  .,.»«..„«  .  Festuca  scabrella 

Forbs  ,       ,  , 

Alumroot  ................  Heuchera  glabella 

Balsararoot    .......  Balsamorhiza  sagittata 

Beardtongue    .............  Pentstemon  sp. 

Bucfa'7heat     ...............  Eriogonum  sp. 

Buttercup  Ranunculus  glaberimus 

Dogbane  Apocynurn  sp. 

Lupine  «.....<>.  ........  Lupinus  sp, 

Stonecrop    .........  Sedum  sp. 

Yarroi'7  ,,,......«....,.  Achillea  lanulosa 
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36  Nule  deer  and  mountain  sheep  winter  range  south  of 
Stonehill  —  Jennings-Gateway  Management  Unit  67 

37  Bighorn  mountain  sheep  suraraer  and  winter  ranges  mthin 

Zone  of  Influence,  Dam  Sites  204o9  and  217.0  .  o  .   c   .  .  .  69 


38  Rugged  terrain  of  Ural-Tweed  raountain  sheep  winter  range 

in  vicinity  of  Ural,  Montana  o  .   o   *«....<>.,..  .  73 

39  Ural-Ti'i^eed  mountain  sheep  winter  range  north  of  Ten  Mile 


40       Present  principal  transportation  arteries  in  Zone  of 
Influence  and  three  relocation  alternatives,  Dam  Site 


217.0 
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No.:   —  -   Title    ■  •        -.;  ^ 


1  Character  of  land  wliich  would  be  flooded  by  a  dairi      ,  . 

with  a  crest  2^459  feet  above  sea  level   .  4 

2  Big  game  popiilatioii  estimates  for  Lincoln  Coniitj^^ 

flontana  (1919-1954,  inclusive)  10 

3  Big  game  population  estimates  for  Lincoln  Comit3r, 

Montana  (1919-1953 ,  inclusive)    .    11 

4  Fur-bearing  a.ninial  popula^tion  estimates  for 

Lincoln  County,  Montana  (1937-1948,  inclusive)    12 

5  Generalised  Forest  T^fpes  of  Lincoln  County, 

Montana  ■.  .   18 

6  Area  within  flowage  03:^  class  of  land  and  oxmersliip. 

Dam  Site  204.9  ...  1  .   21 

■  7      O-^vnership  of  private  tiiriberland,  grazing  and  wasteland 

in  flowage.  Dam  Site  204.9   21 

8  Area  within  flowage  by  vegetative  types.  Bam  Site 

204.9   "  -  23 

9  Area  within  flowage  ^by  class  of  land  and  Ovmership, 

Dara  Site  217.0  .  ■.  ,  .  .  ,  ,  32 

10  Ox-ra-ership  of  'privfite  timberland,-  gra2:ing  and  wasteland 

in  proposed  flowage.  Dam  Site  217.0  32 

11  Area  within  flowage-  by  vegetative  cover  t3^es.  Dam 

Site  217.0  ...  o  ....  33 

12  Species  use  of  the  total  winter  area  (26,010  acres) 

on  the  .McMllan  Range   .  41 

13  .Species  and  interspecies  use  on  vdnter  areas  of  the 
Mcl'''Ii.llan  Range  ,  41 

14  Species  use  of  the  tota,l  winter  area  (27,570  acres) 

on  the  Kootenai  River  slopes  from  Jennings  to  Kootenai 

Falls  42 

15  Species  and  interspecies  use  on  winter  ranges  of  the 
Kootenai  River  slopes  from  Jennings  to  Kootenai  Falls    .  .  42 
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No.*                                       .     Title  '^^^Se 
;  :  No. 


16  Species  use  of  the  total  winter  range  area  (43,580 
acres)  on  the  Libby  Management  Unit  and  the  proposed 

range  reduction  hy  inundation  «•••••••••••••..  45 

17  Species  and  interspecies  use  on  winter  ranges  of  the  ^ 
Libbj!"  Management  Unit  and  proposed  portions  to  be 

inundated    45 

18  Species  and  interspecies  on  the  winter  ranges  within 

the  Fisher  River-Wolf  Creek  Management  Unit  53 

19  Species  use  of  the  total  winter  range  area  (50,910 

acres)  within  the  lower  Fisher  River-Wolf  Creek  drainages  .  57 

20  Species  and  interspecies  use  on  the  winter  ranges 

within  the  lower  Fisher  River-Wolf  Creek  area  57 

21  Species  use  of  the  total  winter  range  area  (50,910 
acres)  Td.thin  the  lower  Fisher  River-Wolf  Creek  drainage 

and  the  proposed  range  loss  by  inundation*  ♦   62 


22  Species  and  interspecies  use  on  \d.nter  ranges  of  the 
lower  Fisher  River-Wolf  Creek  drainage  and  the  pro- 
posed range  area  to  be  inundated    ••••••••••••«  62 

23  Species  use  of  the  total  \d.nter  range  area  (76,700 

acres)  v/ithin  the  Jennings -Gateway  Management  Unit    •  •  •  .  71 


24  Species  and  interspecies  use  on  the  winter  range 

within  the  Jennings-Gateway  Management  Unit  •*  71 

25  Species  use  of  the  total  winter  range  area  (76,700 
acres)  on  the  Jennings -Gateway  Management  Unit  and 

the  proposed  range  loss  by  inundation    76 

26  Species  and  interspecies  use  on  \d.nter  ranges  of  the 
Jennings-Gateway  Management  Unit  and  the  proposed 

range  loss  by  inundation  76 
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